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1. Application

'rhe typo 2S5 H Syuhroaoopc is a laboratory inastrument de-
signed ror dovoiopim. alicilinc m ohooking radar equipment

various ff.qp‘:nlsc aa&-lﬂ1§.%‘%“u
1. !'h' mui‘intion bf’ mn-mueude and short-duration
pulses without notLatb). Qiatortion.
2, The measurement of the duration of the pulse under test,
3. The measurement of the amplitude of the pulse under test
4, The time delay of the triggered sweep rrom 10 to 100 mie-
r38e00onds,
2. Jpecifiocations

The Synchroscope 251 oomplies with the following snecifi-
~ations: 7
1, The Synohrosocope provides far:

a) tho 32::{3:312q“2£‘£2£§09 of any shane and nuiﬂritv~

b) the observation of woltage curves of undamnel nantilla-
tionsg

¢) the measurements of nulse duretions and- ampi{tudes:

2, The Synohrnscope provides for the observatinn »H*:

a) pulsos with durations from 0.” to 3000 micrnsennrls~

b) undamped oscillatlons with ‘re1uancies from 50 e, p, 3,

o a—— oy

3. The Synchroscope incorporates a vertical-derlantian

upllfier with a frequeﬂﬂv raqquqe ‘rnm 3C c,p.8, to 5 rmo,

S T o8 s s oane. oo 0+
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4. The frequency distortion of thé wrtiou-unmun*u‘-
lifier does ot exoceed: |

S ————

a) 21 @b for frequencies from 100 C.P.8, to 2 meg
b) «2 4db for frequencies from 2 0,p.8, to § mo,
5, The vertiocal-deflection emplifier insorporates a d.lay/

circuit for delayimg the front edge of the pulse under test dy

0=3°O.1 n;oronoow with respeoct to the start of the sweep,
é. »Injﬁlt Mmos ;
) m_thc external divider:
1‘ Tow - 75 ohms 10%; L/
8) high « 0.51 megohms 210% wish a parellel ugci/
tance not exeeeding 35(mmr:
%) with the external divider - not less than 5 megohms

with a parallel ocapacitance not exceeding 15 mmf,

pr iy gt

igned for the follow-

' ing voltages:

@) without the external divider:

1) for low-impedance from 0.1 1 to 1 volt;
e

T

2) for high impedance not in _exoess of 100 volts;

s e s et < s o P

0 < i b e B bttt

b) with the external divider - 500 wvolts,
T R VAR T L
Fote, At an input voltage pf.o.l volts, the effective

image on the soreen of the cathode-ray tube measures not less

than 25 mm from peak to peak,
{¥ 8, The input of the vertiocal-deflection amplifier is pro- L~

vided with an attenuator, having attenuation factors, for the

high-ohm input, of 10 and 100 with an accuracy of I54,

o 9, The vertical-deflestion arrlifier channel ia -rovided

with a szecond attenuator, having attenuaﬁnn raotnrs ot 2, s,

and 1o,

3 1n addition, the ':e‘r},{enl-deflection armlifier ~hannel

providec sith smooth enin re«ul tjon,
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bsars 211 the insariptions relating to the controls,

Tha horlzontal panels are rigidly attached to the ver: .1l
panel and to each ather, Thus the chaasis represents a construc-~
tional wholoo Aaj?ﬁr Qlyntﬂj been mentioned, the ohassis slides
1m u:n M % ﬁ, Jhun 1t is secured by means of two
som. i”tw tt WM of .the Synohroscope, .

The mo‘ls(l oaso is. lmnrod at the sides, behind, and at the

top, in on‘lcr to ensm vontnation and an sven temperaturre in-
siie the Synechroseope,

»

In addition, & handle is attached to the top n® the oase
tor oarrying the me.

'rhc Bnok ofanth‘"ﬂﬂ.l,p *I_t&rovidod with a door for giving
accé : ,_‘ {s i 1y hith serve 0 Applying voltage dairectly to

—-— ’ -—,-m

the ddlntmr tho oathoda ray tube, the switches [Jk=-3

and mgwa the m‘!;bvolug switoh,
The bngkr of the. enne 18 also provided with openingc for the

receptacle of the four~pin conneotor for supplying the sinele-
stage amplifier (@thodo,rcpoator), the fuse, and the detachabdle

power oo;-d.'

The overall dimni“pns of the Synchroseope (includine vro-
fecting parts) are: .2S7TXE467425 nm,

The welght of the Synehroscope does not exceed 8 kg,

The general view of the Synchroscope, the arrangement of
the oontrols, the arrangement of the other parts and the wiring

are shown in pPigs, 3, 4, 5, 6, 7 and g8,
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T

17, The sy-ohrnoopo !-m provxnon for mytng mn—t
signals direatly to the nﬂiul an uortw ,nw‘- or ‘the
cathode !ny tubde, W - wf:h;

at temperatures ranging from =40°C to +40°C Coo::not put it out

of order nor decrease the asouraoy. of its opération in normal
working conditions,

The Synchroscope oan operate oontinuon.}z &uring 8 hours,
21, Replacement of valves does not disturb normal operation

o We gynohrosocope,

2o, The Synohroscope functions normally with changes of

$+10% in the supply voltage,

»%. The Synchroscope is fully powered from a-c mains of 115

127, 270 volts, 400 and 50 oyoles,

3. Gomplement
+he type 254 Synchroscope is furnished with:

al a working set of valves, oontaining the following types:
6)){:4 e o @ ® o o s o o @ fiv. emc e o ® e ® e o » = @ m

6;19..........two aqsc.........ono

o )
e |
>
Q
.
.
.
.
.
.

. four r.qsc e o o s s o o+ o o ONG

o
5
Q
3

Pilot llmp e ¢ o © o o o one

o
I
<O
Q
.
.
.
.

one
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b) four oaun or two types ’br metu; m M
socope to the objntl to be m

c) a oable with an external h«d ( m}&
4) & log booklot; ? :
o)+ moktag oz, R T &

ments:
a) input atmﬁg -
b) intermediate M
o) delay line for sigmal wn
4) second attemmator;
o) three-stage vertioal-defleshiol SHRlAL 03]

f) synchronization amplifier;

g) repetitive-sweep saw-tooth oscillator;
h) triggered-sweep oscillator;
| 1) horizontal-deflection a-piificr;
j)g}pgered-m_egg dol.a"!;
k) ocathode ray tudbe;

1) power blook:

‘m) duration and

fhe signmal to "bo 1nvu§1§§tod is rod from the ecaxial in-

put jack to the input attenuator, The attenuator makes it pos-
sible to matoh the input impedance of the jgymohrosoope with the
output impedance of the source or the signal to be 1nvutiﬂo:!
and to attenuate it by a fagtor of 10 or 100,
In addition the sigmal @dor u?t ocan be applied to the

attenuator through the external dividsr supplied with the

chroscope, which also attenmuates the signal by a factor of;
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alve Jll, volzagaytaafé  §¢ﬁtn§.aynohrvnicabion amplirisr (in-
?Ornﬂl synoheonization), ‘“f’ﬁf{

Tho a?nond attenﬁatdr constsfa of four aeotlona and atte-

matod the lnﬂ«mtng aignal by a faotor of 2,

pu* 3iynale‘?djuatud in voltaaoa with the Ald of the {nput and

tha 39cond attenuators, 13 applied to the prid of the Tirat valy

ol tia three»atuge vertlual»deflaotton ﬁﬂpllfiex. ATter nwﬂlifla

- b e i -

s 01‘ lo Phe in"

vt e . 45327 3, A

BTN WU ki kT X

cation, tha 3iana1 ia appliad (balancad outpmt) to the vertical-
deflaotion platas of tha eathoda iy tubo,

LA,

S et it

PR, A

Tha synohrontzinge pulaeavhakan inat 2 tho

3ynchrodeora
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Trom the plate of valwe J]1 of the sigi;al channel, or obtained
“rom an external souroe, opemtiqg in mohronim with the sig-~
nal, are red to the moymohmumtun channel through fIx-6
and the pulse cyuohrpnxzation a‘n’blif»i‘l"_(valvoa Als, N1S),

both intérnal and externel synohromisation, is regulated by the
potentiometer Rlo0, -
As_the triggered sweep osoi r is_triggered only by nega-

tive pulses, the 3gohmization juises before being fed to the
triggered mcy olnml, nm E“ throw Ehr t

iting puleew. rphred ""'cho polarity of the syn-

T

chroninticlr m

The gorod nuloaciuator (valves 49 and /10) ope-
rates only when it receives a mnwulso fronm the synchroni-

B L,

zation amplifier and generates 2 saw-%00th voltage which is amp-
1iried by the sweep amplifier (valves /112 and ./13) and applied

to the horizontal-defleotion plates of the cathode ray tube, caus-
" ing the deam to move from left to right aoross the soreen, The
sweep speed ocan be adjusted, providing the following times of

travel of the beam aoross the sorsem: 2, 10, 50, and 250 mioro-

.

seconds, This makes it possible to observe pulses having dure-

t_;g_na fron 0.2 to 250 mioroseconds,

The mchronizim signal oan also be fed to the repetitive

-sweep saw-tooth osoillator (valve A8),

In this oase, saw-tooth voltage i{s arnlied to the hori-~mna}

de“lection nlates of the cathonde rav tudbe, The frequencyv ~T the
saw=tooth v~-ltage is adjustable to any value ranging from 10 to

100,000 overles, making it possible to observe both slow »ni fast

reriodic prncesses,

— .
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A3 in the oaase of tho triggered sweep, the saw-tooth vol-
’ ‘-\. ')\_‘J._ %
tage s fed to the vortrio&}r sotien plates of the cathode
- Ty tube through the swoep amplifier,
1t a1

the third posuﬂoa MW
whidh {s dro \

Als), ean he inm m»u the aynohrouization amplifrier

#nd the triggered mep oscillator,

;n thi_n. oage, the whmizing (starting) signal is fed

to the in rod gweep osclillator with a time de-
lay of from 10 to 100 Wiorosesonds,
The wvarious typea of sweep are switched with the aid of

the switch K-8, all the wafers of which are mounted on one
Position 1 of the switoh [(JX-6 #lves a repetitive saw-tooth
sweep, Posltion 2 of the switch []K-8 gives a triggered sweer,
rosition 3 of the switoh [Jx-8 gives a triggered gswveen deinved
with respect to the starting nulse, Position 4 of the switch

K-8 fives an a-c sweep, In add{tion to the above-mentioned main

eleggpts, the circuit‘qr the Synchrosconre inoludes tre foilowing
additional elements: 1) amplitude calibrator, 2) duration calib-
mtor,

The anplitude calibrator makes it possible to « 'y 4 volt-
186 of a known value to the intut of the 3ynchroscope, und by
comparing it to the amplitude o~ the ulse unier test t. de‘a:~—
mine the amplitude c” the latter,

The pulse durmtion calibratnr (negative-resistnnge :cilla-
wor, valve J7) mares it possible to superimpose calihmtion
markers (by modulatinp the trace intennitv) on tre rmlse under

. [

*e3t, an! 1n thie way to determine the 4uration o the pulse,
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The_pulse duration onlibrator s started by the trige

sweep omillator, therefore the calibration markers are synahro-

nized with the operation of the osoillator and appear on the

...............

The power dlock 1s not included in the blook diagram, as

its inter-relation with all the elements of the oircuit is odb-

vious, The power blook consists of one power transformer and

two rectifiers, one rectifier (high-voltage) supplies the ca-

thode ray tube, the other supplies a1} the other elements of
the cirouis, '

S, ’ ructiona tures

A, The pesign of the Rro 800

The Synchroscope i3 assembled on a chassis which is slid
into 2 metal case and seocured by screws,

The cbassis of the Synchrosoope consists of a vertiocal Pa-
nel on which are arranged all the oontrols, and two horizontal
panels on which are mounted all the valves, the parts, and the
parts-mounting boards, On the upper horizontal manel are arran-
ged the valves of the vertical-deflection ampl ifier, the valves
of the repetitive-sweep osecillator, the valves of the trigpered-
sweep oscil 2 or, the valves of the horizontal-deflection osoil-
lator: and the wvalve of the diode woltmeter,

In addition, the following elements are arranped on the
kupper panel: delay line, elestrolytie ocondensers, paper-oil oone

densers, correction ooils, internal adjusting potentiometers,

parts-mounting boards, and other parts, pertaining to the signal |

channel and sweep channel,
On the same panel are arranged the cathode ray tube sook
a board with the switehes [JKX-3 and []K-4 and the input Jmek

'S and (4, and the power transformer switeoh,
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The cathode my tube, having a dlameter of 130 wm, 1s ar-
ranged abive the panel and is protected from the motion of ele
ro-magnetic fields by mn- of a ur«n. ‘

The following ohuntt are armm on the lower. mﬂnm
panel: the aumtmnbm valn; the mehroniﬁtimu-
fier wvalve; the muy tuu. the. rectifier valvess. ﬂn
power transformer; the upxy-rnm ocondensers; the mop
switoh (MXx-8); the sweep wpeed and rraqucnay switch, and other
parts, '

The power tmnd‘ou‘r is housed ___g__n mgnetic lhi._Ll" ..Q!
coils of the negative~resistapoe noimm are housed in a

common aluminium shield and are locatcd gdor the 521 on
brackets at the reay.qf the ohassis pre arragged fhe reseptacle
of a_four-pin oonnw ! mﬂ_.&g 2—’:22 to a one-stage

amplifier), an intclﬂnoklng hltton, ruses, and the sunk plug of

-

the supply-oord econnector,

The following parts are arranged on the vertical panel of
the chassis: the brightnoas;oontrol potentiometer; the foous-~
control potentiometer, the horizontal and vertiocal beam-posi-
tioning-control potdntiometers, the horizontal amplifiocation-
sontrol potentiometer, the synohronization amplifiocation-cont-
rol potentiometer, ¥ho sweep delay control potentiometer, the
smooth sweep frequenoy ocontrol potentiometer, the calibration
signal amplitude ocontrol potentiometer, the input attenuator
switoh, the synchromization polarity switch, the synchroniza-
tion switch (internal-external), the calidbration signal off-on
switoh, the ocoaxial tostj-aigml iaput and synchroni»ation jacks,
the ground binding post, the pilot lamp, and the pulse amplitude
sulibmtion meter,

The vertiocal panel ic oovered with a faoing panel vhiqh
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o OFERATION
A
Lnspdaston of. the 3ynsnrossoze

- J’ T
the fiynghx“o:sgope to the sour:a of power
1'éﬁ1§“¥s?n§qe§%ary ﬁd aot th? supply-vol-

a¥on gofrasgoading o the supply roleaso,

ggntr&t}-tan?l thefr Punotlona
e Ao S s | ——

i ¥ T -
R
rola;

AE e gontrols are divided foto four groupa:

are. zi'?m'nijed an the fropﬁ panel, a3

¢

- ., FiB.lo; Arrangement of sontrols on
\{@%_C\\\ D - froat pasel,

/ R l<=potenticmeter R49 for controlling
@ ‘brightness, and power switoh K-13
2--potentionetor RI8 for ahifting bvea,

> ;@;/ S vortically; 3--potontloceter RIZ for
- o | \/ id . umcath a;npiificatlon control; 4--airlt-
N N : 3 & 1 . . oh(K-2 of decond attsnuatory 5--3433)
N b2 ) Y L7 awlteh [JK-83 8=--ipput attonuator

B, TN | awitolr [1K=13 7--anplituds calibrator
- & & @/ o }mzlto% r[!n(—hg: Baodgrauon calibrator
AN // % “gwitoh pK-33 9--3fgnal inpud. jack 1,
|8 S e, 1G--ground bindirg posts ll--¢a)idra-
DD D 28 ¢ Ylon alenal anplitude control potan-
QA AT Y eSO tlopatar R473 12--foocus control potan-
o« t{oratar RH1; l3--potentioreter RES
P e s s for ahifting beau rorirontally;
ﬁ‘"ﬁs:wcth am’plffleébiﬁhﬁcontm1 potantionater ra7; 13--smooth
swaep fraqiency control potontiowotors BEL and K645 14-- wwaep de
1Ay dontrot patentfomater RW07; 17--wvlish (JX-5 for rough wweep

fraquenoy and spedd control; le--intarnal-external synnhronizn-
blon"éxv'it-iﬁwmﬁii%&? Y§~adyiohronization s3iwnal polarity switen

flK-7; 20-- synochronizationa input fjansks 2l-~-ground bin-i_inp roat:
»2--3ynochronization gain control potantiomator R100; ?3--pllot

Lﬂmp,

a) tha asontrols of tha eathoda iay tuba baan; bt the contmla Tor

repulating the tapnt signalsy o) tha contrels of the awaars;

4) auxiliary conbrols,
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"H"‘t?l@ iéwbrip tion ’d’?"p;»,n}g' . ('btigh!‘.«-
g *I‘é Briﬁhmﬂsss af t?w :ﬁmt on tho
3334? ?-0 b@ eafléel‘ ﬁhuﬂ o;:iuit-ing tha

t

na],ﬂ undopr taat t s
. kY

i

¥
8 3348 shars

"“mﬂw& tg thca léft tha is;ﬂ_gg 13 lonor-

1r2ms moTad m,tﬁ}ié«riaht.
Thia co'nt.);‘foi' allows the fmaga of the signsl under test to

B3 Waitimn%d};orizontally.
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o Bfﬂ%ggrggnbro¥gu§3y_geguldtlng *ha\Inaygggg ral

Y, Tha signal undoy taat i3 applizd to tha lnpﬁtlugcx at

thg 10qar left—hand 2orner of tha front panal, aiked with tho
1nsqrtpuon "3:2(33 » (1np\xﬂ

“ (faput sfgral adfuatrant),
'jﬂKol, whioh has two poles and five positions,

A b e . A e

provtdea fOr the input slegnal to bo atteanmated ang

o, = :
(o s e B quua- Ry - S S 1

tﬁe inpue impqﬁanﬂe oL’ the 3ynohroscore to be ghangsd Ia tha

s w,wmnmummq..« S

. e _v';r-;-,-;.i«“; RSN e s riS —~ d

B BNt B bt b 3 B i B i e i e b ST

",(76 ohms) the tnput {mgadance of the Synehre-

e e I RPN S SHE SN e O

&C¢$6 fs Qquav'to 78 ohma, and the sfgnal is Aot attamatad Frn

LA R ap h . /

the position:‘Isl”, tha 1npuc 1mpedanﬂe is Aaqual to o, 51 uegonﬁg,

qumrur&m AR S -‘..k
)

ia not attenuated In the ‘poaitions "1:10 and¢’/

s S S e O g

sléqpl‘ié attenug;ed by 10 or 100 resgestively, and

WA O b e

n"rsan4dg" (calibracion) 18 nus2d {n c13a3 shaen

..&.-mtwsw-i&J ),-r T o -
% s e

the amplituda the signal under tast 13 to e measurad,

Bl i % e waxz»nipu-w SR, m ek e o 4; o R WAL St N QG i ke S

b) Tho switoh K-zbﬂvhioh hag tvo roles and four Foaitinng

o ML e L G g €00 A R ’

lt

(mlddle kuab, mﬂrkad *Quaadaouua *-~attenation) providas for

i 7 1ty i s

tha at*anu&bion*of the input siunal by faotors of 2,5 and W0 in

et s S et e s e o N eriquar s s o e 2 W 2 20

agsordanca with tha ingerlptiona above the xiob.

BT SRR AR U T TR SRR ekt

a) 'ma potentlometer R}? (uprer knob, marked “nianiog v --
amoo th) providei for the anooth regulntion of tha raenitude or
tha lnput 91ﬂnal.

C, Tha Sw2ap contivla

i

va-cu‘s;:w B o s S uwﬂ

tha zuwitoh []Kva, whish haas 3ix ypales and four cositiona,
f3 losatad undep tha 1oltmatar, It3 knob hia *ha fngepintian
2 22a980p 002 ? (3weap), The unitoh servas for aedestiye the tyurg

of zwaap of tiha 3ynohroacoua,

'Tha posttion ““Hypt, o184 (Ragatitive! corragronds to tre
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gwj_h)hll‘,g on or tha repeutiva (saw-tooth) .sueep. rhe poauion

m&av (Triegérad) cormaponds w eha triggeged sweepq ‘gho -
1 postuon 'q amaximoﬂ' (Del,ayad} eorreapozma to the delayed |
swesp, The poaiti«m "(}t_ gan# (A-'d) oonesponds to thq swuohing
in of an a‘-a aweep‘fn;pﬁ tho J}o }‘mln; supplyihg the smohmaéopo.

“"‘i &4

;6. -nhe gnv!,toh nx-—o, wh!oh h‘ LL 81!’ po{ea and four posiffions,

'ly"'»,;

pmvidea* ror the geieqeiowof thég{requenpy r&ngea of mo ropezi- :

.”‘1:
tive an-l triggerad swdep, In acco;;_ ncé wit}: tbo lnsoﬂptloﬂa
above the knob SR ‘ i

he ean;red potentiomtera Rol ansk R64 (knob mﬂﬂ(é@ ”E{ﬁﬂ?

vvvvv G a;z.a,yg

Lk ol rrdnluenoy} ohaggo t.hg fraquonoy. of tha re&etitive swqu

e £ AT au

moothly wlthin tha aoleoted freguenoy range,

—4,“ -

4. The gozentiomator R78 (knob marked * Josuxewze" - ampli-—

TR o BT M U Rl st L 4 gt A R s by ot 2 e HOGATAA i o = A B ke L Lk i T e S D

flcabion) .Adjugts .the amplitude of the rapetlbiva and 1.0 yweeyps,

e L S indkl o0 e WP R e ST N o

5. The potenticmatoer RlO’I (knob marked "IaruKra padseptiul®-—

e AL .-.wﬁ.x-u_u,

sWesp dehy) varies amoothly the delay of the crtggered sweep,

froit 10 to 100 miorosacohda, when ogerating the 3ynehroscope with
a dalay triggorsd swaep, ’

D. A\ud 113 ry_con trol 3

POy ybarieit

Tha switoh pK-3, parked *ia,ndyosga AIn€2.1nuco ek " (Duration

s
O i e L3 TN g TR -nk‘ - e e s A ek B3 s Bbe oy

: -~a;1bntton) 3aeveld for mitohlnw on tha negativa—reaiazanoa

MR I, g 1. 300 et YK s DI DT ot e TS ey Sl i\ Al W YRS DR ol R TSI et 8% s Er T e

ozoillator vhich ganoyatas the callbiatlon markard for oasusing

e e s 0. ek T bt b e e Pt R P 15 A s o AOAY 3 N AN i 0 it 20 B

tha durtion of tha pulaa undar tast,

s bl o e e ) [ L o

2. Tha switoh |1K-10, .arkad *ANATL oA BraA sy Ny ? ‘(.\mg;i-

tuda r:rxl_ibmbton) :witohes on *hca -‘aliprqt_}?&waignal 1'10» > oAedanr-
Y vt wpllmda ‘ox‘ t,h-a yulaa under ?;'aut.

. Tno yotoantiometer RA7, mwirkad *Hoangeeenuy (VOlwg'i)o
wlfiate picothly tha voltiage or the eal;bmtion ai,{_x_l{‘-l, shiah

s ool an tha 3eala of the dolimatar,
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S B \
% "?? ¢ ' ‘,‘- . .
F25 10‘*"“@ Ay the’ lower riaﬁtnmm sorrer and
vésﬁ idp‘i é«:)nnadﬁ;ng tha ex*erml Jynmho-'
h (K-
(
coltaus o? ym, 5 mm, :
e ety o
. ; } o [
o A R "']?1‘};"'11 Arsargacont of
:fha% qm sz;ohmsdq &-ls éwitohed on -ﬁon%mla on %ear panal,
a) blndimj ét\‘ for groundlng.&/lizjm:}f 4 for dirant ap.
e “ s plicasion of voltaga to ‘*xe
) *ra*:slﬁaaaia o!’ the Synohmseopa ’ platoa; 2-=320% Ibaror‘ 31
et e e St P A O rasd 1pp11»1tion of vol¥a
At tha t«aé}e or tha d:mcbro*mon@. Yo Ty" platas; 5““'3‘1991;"80
] v«:lt«aaw dwlZon IK-934-=59eir )
aanas LREY mmtionad, 13 locatad a ol 1K-3 for dAiseonnao ting
anpliflor from *y® platags;
cloo; ¥nldn gima ascn sy to the Jacks _Seaiwitan 1K-4 for A13c0ou-
neobing aumplirter rron Tyw
l,s and 4, tha nvttahas NK-3 and platas; 4--0ff; 7--Ampll-
flary 8--0n,
NX-4, and tha mpplpvol*me svit-}h
Tha nrmmg,ant of tha aboia
rirts Y3 stown $n #las 10 nnd 11, ThO ”10'}(8 r.'s 33rva fr\r‘ ERTESR R
frw wottage diraatly to ‘tha :arrtvu—wﬂw”m nYeEan, T b
4 sweova “op applylng volbtaga ddr2at’y to the horlrortbnl-Tary .
U ha,
Loha3 Iy -t ond lved aseve Fap ol v L j
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R ]

¥

:.dart}attvn pla*as frot *he tnfernal oircutt

. : . FE S "y u .
?0‘ Y T T
. S IR Rt .. B - ¢
-1 N . J . ; L .

. . . . P - PR v S -
’Aw. N ; - . o . N [ KSR
w 3 ( .

s
Ve *
IS J‘"‘ |

fnai -Ie_tt’sozton plfiw: fu‘ai dis«.onneoted vham fhe fmitohed g

',. x

*fﬂ in *ha uppar poaibton'« -§”" E

‘ , .5. ‘;#i’mﬂ!’{ on ox’ na Sgnam*om.ope and OPamtioq
El ' Pmce«ivwe “",/_ﬁ "
Enane s SIS RVERE

A

ngaa ,o thit tbe bean ia viaiblb on theg
- 7he bean’ shoufd r;o* be brigl;m :

L)u’ow- 14,

Lo

o~ . ,\l . -
o . r\ » A N “'r

'a,-t-u-.uv-m...
e A e LLTTAT F ;,;.. [ .,‘. TR

f ) 91‘30'&[(‘3 ’.’m) ;‘y‘. ¥ o! 01.3:.’1”03 _\ o

J’”’ls)!‘) -3;31-30 iﬂg bl !jl‘,-j 91‘ ‘).}J& ‘f{.)“ 13 !’ ‘!ika,‘,"y t,) 33.‘

v A
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- pat impelance, the mroe of the synohronigation vol

o i ?"

termine: t!m W ofm, the - nnp speed (f‘roqmm). tho 1.-

type of oonnection to the odbject under tost (dimﬁyiqto, )

put of the Synchroscops or through the external dlvidor).

The seleotion is usually determined by th§ charaoter and
nagnitud- of the wltago under test and the poouliai’.ti'u of the
oimit Mu- W** If gertain ct W” oonditions are not knovn,

ARy

The mm&uw m is provided with oontlm:ous frequency

'adjustment ranging from 10 to 100,000 6,p.s,; the triggered sweep

has four fixed values of duration: 2, 10, 50, and 250 miorose-
conds, ’ .

The type of sweep is selected by means of switch []K-6, the
xnob of which is loocated on the front panel and is marked wi&h

the insoription "Rasmseprxa ® (3weep),

b) Sweep Sveed (rrequenoy)
The speed of the sweep should be selected so, that the shsne
of the voltage pulse or the wave under test is well seen, The
image should be spread horizontally and should ocoupy the greater

part of the 3creen,

If the duration of the pules under test is known, them it
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Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2

- 28 =~ 7‘———__———‘

| Bt "”f”’“ to set the spest ewiten to the ‘Togaired speed before-

. B ’

. , #,, . ‘? SO

f A5 a' Ky
P e . Ay ]
s ST
Yy .y

: rlv.ytions on the rrout mol.
m the swesp-spoed owitoh’ mloons
niy the rrmum mot ca:hmtunt of the sweep h,g.n—
ey 18 made ﬁﬁ tﬂm« tho rroqnonay-oontml xnob (-mc

‘ ‘ \ tho sereen of th oa-‘

| xt 'tho mmtmw m puln under ten is totally m
then one or - the' nidhn bpoods tm or so microsesonds) shouid de
selected qs a point af GOP!rturo.

Ty mm

When meaguring tha voltage aoross the output of a line or
the ocutput of an oquipnpnt, having a 1dw output impedance, it is
necessary to set mmma MMX=1 of the input attenuator in the
position "7g dnis";!,knf -

I the awitch of the input attenuaﬁor 13 set in the position

"75 ohms™, the wolfage across the input of the Synchrosocope
should not exceed £1 wolt, to awvoid overloadins the signal ampli-
fier, In order to obtain a suffioient amplitude of the image, the
input voltage should not be less than 0,1 volt,

If the switch of the input atténuator i{s set in the position
"75 ohms", but the ocirocuit under test has a greater output impe-

dance, the amplitude of the pulse image will decrease and its
shape will be distorted,
If the output impedance of the circult under test is high,

the swit~h of the input attenuator should be uet in tre posi-

tions: 1:1; 1:10 or 1:100, In thisrcasze, the input impedance of
the 3vrn~nroscope is equal to (0,51 mepohms, with a high input
impe:innas it is possible to seleot three senaitivity ranges, de-
rending on rhe attenuatinn thnt 13 set with the svitoh,

| /
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PO

’aa ishta may*r‘auso *M ’75th.‘1 raais;unw ny eha tnput. of tha Syn-
omsr-osa 53 B pw' R

N ‘ - ~—— —'—-:v-----nm--—--»wq AT
& : -

T o
e ot et

‘ ?, 'M aensi’{vity i3 *no
Noltﬁg&*a«fmu thd input 3:'9':1& nmna fiva

‘9’_"‘

‘c”,

,_ c“zw sensiéhitr t»a tha 1me, and
cﬁé inpn& sﬁ“oum mwa h‘om 10th 00 Tolts,

4 c‘gteﬁ; 16@30 11m;t1 detamine tha mstbiw

ééaé,{va défL, 9 uons f@m d_ri gv_érm{a value;, soniequantly a

o

x 1"";.

."w - »"ﬂ-vc e ',ﬁ.v;-f
v )vo“l’t#age CE S CLEN eq rrom péa;c go peae, can s

| 1tag .f.; , ga thex imut ox‘ vhe synohmsvopa 3houm ot
4_ .@e .air?a_tly;{&a gﬁovqui‘netca‘ged* mxﬁmm vames. Then pLeylrin;
tgé gynsh) 5’::9::6 t";ri

f

i of'ier to obhm an Inp-tb impedancd greator than v,31
zagonuns 1% 13 nacwmw to ‘-mneob tha -ax'o:nal A4 +4dor balwann
tha sours?d -)! tha mttago and tha {npat.orf the synohroicoga,

tha tn,:,:-'_nb dagedansa of the axtornal dlvidér 13 approsiiata-
ly 5 wagoiuts wizh a capal';i’An-Bza of 12-18 mind sonnaotad in gl
121, pha sgtarnal dlvidos abtennates the voltags applied to tha
Input of i :;ytwim):s-mp-s' by approximataly 10 tiiras,

[ha «:allass voltagy *hat aan to moaaurad, rlth tha axtape.

ral Aividap connaatid, 13 not less than } volt,

iﬁf‘
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uorma-:bimm to* an équipment, fuwing suoh TOI’.&Q{OQ, 1t 13 firas2
.F‘_ A'3"3‘ ‘

Me"w

mu.—&d

tHa axtarral dlyidar

X W
B N

xir

1 -

2’\‘1‘8}! 'u'uéh 'ol ;4 3] axe dangemua to Hre whan

o

4’r-u e
s & ""'

Aoa‘{z,,fo awit}m ﬁ 8 ui] "»enk of!

’\

; ).o » v)‘} ?
(tntaynal}),
3, 39t

sorerasponds

tion

%,

3ot

1, ,;eh Hw mizch *;’@aasym‘ ( '409) W poattioa "gynia
(3 r1539104).' ’

A
¢

*ha aynohronlzazion switoh to pogition iy ps *

tha fieap. apaad iﬁ‘dt,,h K-8 by tha position shich

to tho dum%ion of tho sigpal under ta3i,

tha switon of tha sa00ond attanuator to tha o3l -

:olzln.

A
»
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B “ . :
5, Tarn tha knod *naasua1? (50oth) conatorsoloekwlis o

tha poaftion corrasponding to tho afnfion asplituds of tha Sraqn,

6. 33t tho input attamator %o tha poattion eorn@&;@ﬂllra
to tha output Lapadansa aasd ol aga ar tha oiroult undof taat,

Whan opamting vith tha zxtarnal diwldar, tha in;gk Att3-
mAtor shonld not ba fn ha 1ow>ohm.poaltlon '75 ohaa’

7. Ap2ly the aianai t;o bq Ameaugated w eﬂa Jaok "Inp'x's‘
located at tha toft-hand: aide of the frons pa.nel 01’ tfw oyﬂ‘)hl")"
32019, N ‘ - IR g o

8, Set tm knoh ”,YémeM&" (Amplificasion) whioh "on*mls
tha aynahrontzation. voltage, 1n ehe extrer:e rlght poalt.lon.

9, 39leat tha correoc posipion or thq aynohronimuorx-pola-
elty swltan, R 'fﬁf"f ‘ :

Whan tha polarit y of tha aignal under ’eat 14 known, aot
the switeh in poaition ’f” !or negative polarity and poqitlon
- for poaitive polarfty, =~ = ° .

Artor the abova op erat!ona have been porférmad, the imago
of tha 3ignal undes teat ahould appear ot the gareen of the
2athoda ray tubda,

I? inatead of the image of the pulga, only the awaeap iine
is sean,'than aelaot the corresponding poattion of tho attennator
and tha gain coatml of the vertical-deflaotion amplifisp, whan
the aisplituda of tha sfgnal under tast i3 arall, tha wweep will

not ba started, This 13 indlcatad by tho adsince of tha uwaap

1409 on fha anrean,
10, After tho irags i3 ohtained on tha sereen, th2 nacassa-
ry drivhtrasgs and 4afintition of tha irage 13 adiusatad dy reans

»f thie ¥vrnabs "Reiphtnasza® and *2oonas”,

, 11. A 1l 4¢rnpa, covaring tha whola ridth of thy 3or2an,

1 sbtatags by yalecting tra sorract posttion of tha yyaar-apaad ¥

%

3 f;,“

Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2



Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2

]
i

adge of tho pulae 1123 1in the middle of *ha left 91&0 or *ho

.iuaga of the pulse 3hould not oxtend more than 50 mm yertiqally.

- ased nct La observed, az the raratitive aweep dceas not raquire

ca dafinits polaritvy,

{0 Atationary 4ieope, tha “remenay of tho oavi{llate . has to ba

- 32 e . ‘I

12, rha Lage 13 caatarad on the 3ordan with tho aid of tha

horizontal and veptical barc-goaitioning knobé.

the Lmaga 13 sdnstderad corrantly positioned when.tha'rrontf‘

ssraen, and the horizon&alkor sweep 1ine pasaoa throuﬁh the'centre
of tha sorasen, ‘ o

13, In order to avoid distorting~th¢ imagc or the aiaﬂb; un—
dor tast by overloading the verticai»derléétioﬂ ampltfior, thay

w#hilo %he imagas of sinusoidal 701tagea showld not e;tand MOra
than 80 im vertically, - v"f?‘ S ,*

b)’Rapabitive SweepISynohronized by’tha‘signél undér Tagt ¢

‘tho prosediura is the sane as for triggered»sweey operation,
axceph that 1t 13 negessary tos : ‘

1, 50t the sweap aswiteh in the poaition 'Kenpopuau. * (Rere-
titive), v

2, Adjust the synchronization voltégo'byﬁmeana of the knob
*7tauus * (Amplification), so that thé né¢osaéry synohroniza-
tion and imags stability are obtained, |

_ 3, 53t the synshronization polarity switoh in the position

"+ which gives a alishtly areatar galan of tha synchronfzation
amplifiap,

if trk2 anplitude of tha voltage under taat ia great, thia

4. 38% the gweareapead xvitoh in tho roaltlon corrasponding
voorae ~agontrad sweap frasuency and adjust the froquency axaotly
with tra 1l 4 of the kaoh arkad *leoseeota 4 (proquensy),
vhen using tha raratitive sweer naolllator for odinin-

Yy &
A3
LT

»
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,géualftd or a mulﬁiple of the fraqiensy of the 21dnal uadas taat,
: 1£ thia ddea not obtain, 'atable, synolronized opération will rot
bg en:mrad, and ehe image will be blurrad and inatabdla,

Q) §w6624§ygghroq;zed_by an gxtornal sSouras

 In ordar to Synohronize the sweep'with an extarnal souraa,
hit ia necﬁasa;y to. conndot the external synohronization 80UI3d
o ) ok :-on,nn (mput) located on the right-hand 91ds of
JFQhéifrdnk ’anel or‘thd 3yn¢hroac0pey-and to aet the syashroni-~
f;:-;;aa;tlon Eswiﬁoh 1n th@ P"aition "Bdémi.h" (m:ternal). Phe asetting
"Qf the other r‘Qn!iro).:s and further adjugtments ¢ro made in the

- sama way as has‘béen desoribed for sweeﬁs'synohronized by the
N gignal under teat,
o when aynchroniaing with an external aource, 1% 13 posaldle
t& uge olther the triggered or the repatitive sweap,
| Tha axternal synchronization voltage should range from 5 %o
i aoivplta roé thekﬁrtggered awedp, and from 2 to 20 volts for
the repotitive swaep, .,

I? the external synohronization sourcd glvas too gzreat a
voltage, then'igfgrder'tb avold distorting the Limage it i3 ne-
agscayy to deqfease thé aynchronization voltage by turnirg tho
wgob {rmarked "Anplification®) of the synohronization amplifier
zain contiol in the aomntar-oloskwiia direction, If the deoreass
fa voltags obtalnad with the aid of -this knod 13 not suffiolent,
{t 13 nacaasary to uua an 9starnal voltags dividar,

‘Whan atartirg the trigzgogad.uweap osoillator fromn an axtar-
ral aynohroniration sourca, tho aynohronization-polnrity switoh
should B3 sat 1a tha vosttion corrsaronding to the rolaritv of
tha ataecting pulsa,

If tho atarting pulsae is positiva, the polarity gwiteh

2
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:

J. Apprj tha ayqohmnimﬁig :‘voltage fxom thé axtorml
o IoNged to tna lnpu* Jqok on‘kh 1gntvhand aldd or the rront
. panal af th& Synchruscopégf Tf, \’ Q i‘ ,“‘[
S *rhva po),arity mltoh shou{ cﬁ be set 1n tPo corraapondh.g po=-
i *sibton aa»tgdicacea ror tha ansa or ;tar*ing tno briggared
'J«eap rrdﬁ ansaxbornal pulsg aburoé, and tna:synchronlzaeion
folbdge ia aoleoteﬂ}'o ensurg s@ablq operablon of the oiroutt
4, The nedaaéai-y cma Qeia;g:w ob&aineg with Ahs ald of
ma smb m;arked ‘Sap.epmm (Q\ydej delayh ﬁ?‘ tumjng this kriod
tt 14 posatola ta seb anyr Qeairéd mvaep dolay ranplng fron 10
’o Loa Miol‘oﬁﬁc‘jﬁdsb _ :
. fete. it adjgxsﬁ,lng« tfw x,ay’ mlué u 1a ueau to adjuar,
Sa;:xhac, *he synohronizationLamplirior gatn a' the 38&6 tire,
With a deamam m g&ins the ‘datlay 11m1t.3 are e.xtenda.d. with
an 1qo;ua:a {n gﬂlﬂf the dol&y llmies A£a na:;owed By uafrg

tha Jun*roli eap dal&y' and "Ampliflca blon® 1% {3 alayas
90331Q10'!o oob&in thy nacossary dolay valus and atadble opora-
50 of tha oirouit,

5, Tha 3athing of ko other controla and Nurthar adjuast.

Lata ars zada (o 2ha 29119 a2y A3 BAaa baan dagorinad for gadaps

syacironizad by tha aigral undae *33

|
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°) Sueapleg with the A-c_Yoltags, supplying
the Sznohroq_wga
In order to obtain an a-o awaap rron the main gupplying the

sxnéhrdaﬂopo. it is neooaaaiyc
' 1. set the sweep switoh in- the posltion "01 ot * (a,c.),
o a. Adjuat thp'hortzontal gain, ustng the xndb‘marxed-'von-
:f‘;um " (Amplirieauon) N
”f:V It i3 convenieqt to use this type of .5waep when 1t is dooir-
g:f? to obtaln LiSsajoua fisurea on tho doreen of the cathoda ray
Qgﬁe. tor" comp&rina 104 rrequenoy osoillatlons.

ka xr tho exast aween rrequonoy i3 known, 1,6, 1 the rroquen-
éy-or ehé supgly maiu ts known, thon by applying periadie voltagea
9;,varioua !raquqnolqa bo the input of the 3ynohroscoye, 1t 1a
pqqsibla to determihb. with the aid of the figures, thoss rrequen-
(aa that are mulﬁiplea of the »aing frequenoy,

In 6a383 of exaot cofneidenca {n fraquenoy, the figures ob-
tained with the ainusoldql gweep will be atatfonary,

D, getenmlnigg Sweep and Pulse Durations

‘The durations qf Rrulses and gweaps arae determined by Jupere

imposing calibration rarkers on the aweep 1ine or the image of
the pulse under teat,

The 6alibratlon markers are ganeratad by the negative-resis-
tance osoillator and are gwitchad on dy setting the calibration-
duration switoh in the on" position,

a) patarnining Swaep:muration

In order to determine the Auratien of the yweap it {3 neces-

FAry ot

| 1, 33% the swes: rwltah ir the TDalavedn oyt

B3t the sweap ansed gwldsh {n the ro -, - cennroandlng

LLO the resnired sweer snoed, J
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3. Apply tho pulag for 3tarting the triggarad gwaap to tha
synohronfzation {apat,

1. Adjuast the syachrontzation gain 30 that a atabla 3Jéep
1ine 13 obtalnad on the sorasan of the cathods ray tuva,

5. Pgaition with the ald of Xnobs "Ogp X» (X position) ana
";;QQOB FLAN s posibion) the swaep on tha sereen,

6, With the aid of the oalibracion-duration gwitah, gwitoh

T“on tha ualibratlon markars, whioh should now appear on ths ywasp
bline in the shape of bright knots with dark spaces detwsen tham,

the aneop 1i{ns now. aomuwhat resembles a dotted line,

7. After applying the calibration marksrs to the Jwaap lina,
it 13 necagsary with the atd of the knobs *xosus™ and "Brightnasst
to adjust the brightness and focus so that the awesp line with
the superinposad markeys 13 szeen as slearly a3 poasidblae,

8, By counting the nunber of markera thare are on tho ywaap
1ine, 1t 13 easy to determine the duration of the uweap,

It should be borna in mind that when the spead awliteh i3
1a the position "2£0 atorossconda” the diatancs batvean tho rar-
kars will bo squal to 10 misroseconds, when it ia 1a position
“50 alarosesonds® %o 2 wisrossconds, tn thae posttion "10 mioro-
saconds’ to 0.5 microsaconds, and in tha poaition “2 microgaconds*

to ¢,1 nilervisconds,

b) patarmining Pulsa puxatlons

Whan 1etamining the durations of pulses, tha manipulations
raain the sama as {n paragiaph "a”, t 13 only rirat neceasary
to obtain tho {raga of tha pnlsa undas test oan the 3oraen of the
tuba, and than to sureriaoposa the calibmtion rarrera,

The valiuag of the rarkary Tor tha varions mr93 102 tha

Tollnwingt
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- - ﬁ
1ot ramere | L., creeenines 10 Mloro3ncond; 1
2nd -anga D - mioxloseennda
303 IRNRd L veee 0.3 miorozaconda

451 e serrresctttiracecenaeas 0,1 mlomisaconda

tha nuider of markars suparinposed on the pulae are sounted
{ona brizht spot and one dark 3pace are counted as one markoer),
The produst of the numbar of markera multipltad by tha valua of
ond marker givas tha duration of the pulse,

The accurasy of determining pilse duration will de the great-
or, the nearer the duration of the pulse is to the duratfon of the
gwesp, Thus, for example, for a speed of 2 mlorosszonds and a
pulse of the same Juration, the pulse will be "expandad” aoroas
the whole soreen of tha tube, and 20 calibration markgrs of 0,1
mierosaconds sach will be gseen on it, given that we' can count
#ith an aceuracy of half a narkar, 1,0, that 1tAia_posslble to
taks a reading within 0.05 nicrosedonds, then we will have the

0,05
followving relative aceuraoy ———— 100 =z2,5%
2

o) Datermining rulse Amplitudes

In order to measure the smplitude of the pulse under teat,
it i3 neceasary to:

1, Apply the pulse to the input of the Synohroacorpe,

2, With the aid of the input aignal controls, adjust the rao-
nuired stze or tha pulse on the 3Joreen of the tude,

3, Nota tha 3ize of the pulase lmage with the ald of the net
in "ront of tha asreen of tha tube,

4, Nnta the position of the gwvitoh of tha inpt attanuator,

5, 3at the ssiteh of the inpnt attenuator iIn tre position

v 0 (cnlilbrationd,

6. 30t the sylteh "SARS, o244 varueyan * (anplitude calidb-

.

ratlon’ 1n the poait'on *3x4." (on),
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7. 94201 thy ald of tho xeob Vanraugy (Veltaga), adjust

2 voltags of thy calidiarton aldral 30 thas {r g4 enym; t‘; tha

irag3 of tha 31 2021 undae Lasy “y Wlan measupring tha aaplitudsy o
;3;1«3'11-: PIV333333 or t-: Jordra tha foagy of *hu $anal uadape

‘;_“3' ‘m)'l mawu{ng "he '*lfij)lt'.‘}‘l% ot’ ona«-aidml ,mlaa 3.

_ of
SRt ” ”1:1" by ).o tqr’ poai‘bion; ‘1:10*. and by L tor po-
: sxgmn mmw , 5 | ,
§ fi;fzvi. "-1;%*6 ot €3u§ vo;ﬁmetenlis oal’tbratect tn anpumda *mlx.as
i ‘9@&'

uﬁen méasurlng putae amplituq‘eg;u t‘; not nacaasary to

ax;pli!;ud& la applfef ""‘to tft& 1npuﬁ qf‘ t&a byqohmscopa. o‘uppose
A image qf thq voj.tqga purse on the soroen
’ ‘"‘ed. slgi‘,ﬁ i.tﬂ wasa necosmfr t.d‘ seﬁ Qhe mitoh of tha

ipgu&"'t*enuatof in thé posib(ou‘ "1210" ’After adfuatmonﬁ, uit’x
trw afd of the kmﬁ ‘_Cma.‘mem@' !Attenvagiozi} a;zd Wﬁ;;&prtsﬂ*

N @’1,5

(m}m} tﬁe a{m o;fthet imnga wns soﬁ”at‘ ;*o m;n (acaox‘ding zo
/" . S )

(¥ nat, omtm{@f’ji' ST B a0
T CY ¥ i ttohixizg‘ n tlm eaufimtipn aigml, the ﬁ.m ot h,a
i,éjiéla w 13 adjusted to ﬁorraaporzd to «)x?am i, fha voltm'ér
M'Jim;; i'“n :78 -olw. CQnsaqu-mely ths nagnlmde or the ampnmde
' or th: pulza naday tast 13 a .;ual to 78:10:7.6 volta, '
Cifota, m tha iqternla battgan tha Fwitohirg 0a of thy kriown
and eh: ko en mlmgaa, tha gooitlons of tia xnody "Ailasuation
and '4:;0 An? akould not Ba ghargad, dy any msang, '
o V.‘,{nf)-ainn;a_l éo ba igasrod 13 appliad to thﬁ 1apmt of tha

Byadhinigcopa th;‘nu;;h‘th-a atrnal) dlvidar, {t 13 roasidly 20

L3333 tha voliagd of algzdals 2%033dirz 100 woltas, fhy roomlt
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e 89 . - QM,

gahlinzd in 'His 2230 wu:* ba ul*lpllzd by 10 P

Lns dama;}l rocadi '
9 d;:a 1§: ﬁéﬂdﬂflfa vol!aga r;udlns tha sara

13 1nen ‘tho 3!5‘41 s applied dir:o*ty b) tha fagus,

d) J£1Y1Hg£ IGI'J;@ Diradtly Yo the pafilastion plae

vu-_-~-..~.._ .a..

fna oircutb and dealgn of the d/nchrosoope provldas for tha
' jpyliéution of voltagpa dtreatly to the horlzontal and vartical
dotlaobloa puate':

'*F03-th$s ib fJ neweasa:y to ogan_ tha door on

R ,A
Ea SO ks ;
‘wt" e

7reaﬁ'pan9§' ¢ L
Tﬁa left-hﬂqd patr of;thks (ldoking thrqugh the door) servag

fbr applyin@ vbltaga t@ the horifonzal blatea,,tha rlph*ahand paie
| for»apgl;lug mottuge tq *hc vortical plataa,

ha. e aae, 7an4i to’ applr the volt,agea to tha Jaokas

,F i

} Whan applfing voltage direotly %o the plataa. \t la necaauar/
io saa tha Jwi*qhes tqdaxed under the ack3 in the uppar posibion.
‘fn *hl; 133 tha defladbion ptatas ara’ disconnaoted frois tha amp-
‘ltttar otraulta.

the appllva*lon of pulaes under teat direotly to the varti-
ﬂjt lafleobion glatas 13 poasible whaen tho amplitudeys of tho lat.
tap ara wuffiolant (amplitudg axaeeda %o volti).
| L% 13 not reraﬂhended zo apply voltagasd in axs333 of 200 volh:
313381y 20 tha platas, as 1a this casa the frage will ovar-scach
%89 1inits of the aorden, whan aﬁplylng tha pulaa undary tast 4.
r2atly to the vartical daflection nlatas, it should bo torna2 in
#ind that, in this casa, tha {nternal asvinchrontratinn shannal
4411l mot oparata, and, conasaquantly, for asyashroniziny and start-
ing the telwwarad mweap, 1t will be naoesssaey to arrly tha ayn-

shavnlzing or starting voltage to tha asyachronizatina larat, and

Yy 3a% tha gynohirontration wvitch la the roaltion * Vaang, * (xr.

tarmal), Thoe asynshronizing or starting voltame anondd ba takan |

fma ge6a uaint of the aireait under Bast shtoen sun » o ova 0 voltase
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yalzd of tha raquired agplituds and‘!raquency,

I% 2hould also b3 borna in nind that 4n thia ecasa tha lalay
of tha algnal ehannal will no® function, and, tharefora, ths
front 2dga of tha airnal ymder test ray not da eiaidla, If 1t ia
da93irabla to apply an sxtarnal swaap voltagd to the horizontal
olataa, thia axtarnal voltapa mat ba anplied to the fjacks as in-
dicatad above, In addition, it i3 nacassary to allninatas the ge-
rosation of wwadp pnldes, This i3 Jdona by satting tha swaap
s«i20h in tha poaition *palayed®, and the aynohronization switoh

in the position "Extornali,
2) pafepuards againat #leotric shosk

1, [f the cass of tha Synohroscops i3 In place, tha oparator
£3 prot2otad from tha dangarous hiph voltagea whiceh obtaln inslde
tha insteuzant, Opdration of the Synmchroscopa with a reiroved caasa
13 not allowed,

2. Pha u3s of the 3ynohroscope for inveatiaating high-voltaga
pulsas ahould ba conductad only by skillad operators, wall acquain

‘a4 with tho Qirauita to ba invastigated,
‘tha connaotion of the Synehgoscops to high-voltagas squlyiwant

should b3 paeforad only with the supply voltagas 41 svonnaastad,

PART 111, ,
DRSCRIFTION OF THE OPERATICN OF CIRCUIT UNITS
1,_Fhe slyoal channal
Tﬁa algral ohannal of tha Synchroicora {3 deaatenad chlefly

for ampliryinz tha sirpals under tast and also for dalayins thaaza
sfanals so that tha sweop ehannsl would atart tha horisontal dav-
laation of tha beaa bafora the slenel 'mlae i3 anyttad to the
vartical daflention nintaz of tre ratheda iy tuba,

7 : ol
fra oacere) ehaanal eonalata of tha tapu%, desica, stapre

;
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attenmuator, the cathode repsater, the delay line, tq. seoond

stepped 2ttenuator, the gain ocontrol potohtio.otor. ‘and tbe
three-atage amplifier,

A. The Input Attemiator
The input of the attenuator is oonnected to the inmmt . jack

[1. The attenuator consists of the switoh ([]X-), which has two
poles and five nositions, and the ocorresponding resistors amd
condensers, | ‘ ‘

In the first position of the switch, the 75-ohm resistor
Rz is connected in parallel with the imput of the Synchresecope.
It .8 designed for matching the input of the Synchroscope with
low-ohm outputs of circuits to be investigated, and is usually
used for oircuits having an output impedance from approximate-
ly 60 to 90 ohms, The other positions of the switech correspond
to a high-ohm input (0.51 megohms) and are used for ocirecuits

having high output impedance,

In the three positiona of the switoh which correspond to
a high=chm input, the attenuator functions as an attenuator
with three diferent divisinn factors and a constant total im-

pedanee, The input dividers consist of the resistora and con-

<ar-~ers R4, 04 and R6, C6 in the position ielo and, respeotive-
1v, of RS, 77 and R7, C8 in the position 1:100, The use of ocon-
densers in the attenuator is called'f‘orth by the need of ensur-
{ne » wide-band response, The exact aligmment of the attenuator
{¢ 2s~leved by the condenser C3 for position 1:10, and C$ for

| +ne peosition 1:100,

T5 tre peaition 1l:1, in parallel with the input, 13 oon=-

; ~e ~8d tre resistor R® which topether with the ~~nderser @g

3 forwa un arm of the attenuator when the external divider is

qeei Tra aseonl arm of the attepuator 1is loocated in the »robe

Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2



Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2

th impedance Voltage ratle Voltage &oross Tapat, v

§

of the externnl c!vider (Rl, Cl), The valnes of the inmt {rpe-

dance, the attenuation factors, and the values of the input wel-

tages are given in tablo:1

tion u
extern, extern, ———m . X
divider divider Vv  / ’
8 8
1 95 ohms S megchms 1 10
2 0.51meeclms 5 * b § 10

30,51 * 5 * 10 100
4051 " 5 * oo 1000

!
|

]
;
|

where V, - Voltage across Synohroscope input without extermal

divider;
vp - Voltage across Synchroscope input with external 4i-
vider; ‘
V8 - Voltage on grid of first valve,

The above table shows that, depending on the position of the
sw'toh, the input impedance can be 75 ohms and 0,51 megolms, with
attenuation factors of 1l:1, 1l:10, l:100 (and input voltages from
0,1 *» 100 volts),

'hen using the external divider whioh has an attenuation
factsr o 1:10, the input impedance increases tn % megohms, and
the inrit vnltace may be inoreased to 00 volts, The functioning

of t'e *'nrut attenuator and the external divider is explained hy

tre 4t oranme in Tig,le,

)
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C1* 10mmf External pio8 division
factoz1-10

at 5 Ky
1T L ———0 Migh ohm input
5 = Low-ohm input division factorft
n,ozﬂf c9  005mfd 9 opsmfd /o

R2* 75 ohms
g S
. 29
t8oohms

R8 2, Tmegohms
R3*

ki

High-ohm input division

High -ohm input division
fac'toz 1:100

factoz 1:10

L
Bootms

R:

kifoohms| ki

R8 2, 7megohms
R8 2.7 megohms
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B, thode eater

The output or the hput attemator, through the ocoupling
sondenser c9, 1s oomow to ths input of the oathode repea ter

(mw M), Nl
( m}lllo ot a Mwm is conditnmod by the need of
:ht&hm tu% ncl m S!Mhnnoopo with the

B ~ Aot ‘,h M the ncontl athmuvator, "
ﬁ. w m“" “ et caad """ﬂmdr fastor, fh the cashode
"”‘“’*m hPﬂtﬁM 1s repsaved by the valve without ais- I

!
i A
R 4 P

i:n-ctu but -wx m:; .

"'»

‘. iop*moh 1- qlﬁan less than unity,
J‘.l. 'Ill'u Oonsim ot thc series

M ﬁ' C’um'oni:inc dgmx for iaternal
hm\iuuon. m nrnt #7180 1s supplied throush the dropping
r@utor nm vt&on u -amlﬁmuu the dropping resistor for

mq. :li. unrtu is t& grld Mroui‘t of the valve Al The resis-
tor RB serves as they €¥id resistor,
The aondenser cjn 1.' oonneoted in parallel with the resis-

tor R13 for correstiag the frequensy Tesponse,

O, Zhe Delay Line

The délay line (rig,13), connected to the cathode of the
M valve, 1s designed for delaying (without notieabdble distortion’

the signal by 0.3 20,1 miorosecands, Th!s !~ necesanry in ~rder

to observe the imape of the front edrs of the wut ¢ n'n- teot
5n the 3screen of the tube, The 1ine ranajimsta 7 ~o !'n; Atanre

sections 1, oonneoted in series, snd hverssse: hv *ne ~oOnTCanser
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To gzid of valvell2 |

=y
To synch. ampfifier
99

Jnput c9 T
al;

Input
atte-
nuator

l
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The inductance of eaoch seotion is equal to about 14 mioro-
henry, The ocapacitance

of each ¢ondenser is equal to about 40 mf
On the whole the delay line is ninnlr to e tnn-uuion ‘.uu
with uniformly distridbuted eonmntl up to a rmy of 18 me,
The wave impedance of .the ua is Oppmxhttay 860 ohlc

The signal delay lin. (l‘l ”‘.18) ll mm by ﬂlQ m
attenuator, the impedance of which’ !.U m‘l to eoa ol-a. and 1s
adjusted to match the wave impedance of the llnq_, with the atd
of resistor R4=. '

The seoond attenuator adjusts the input woltage ajvplm )
the grid of walve Q2 of the vertioal dmutten -npurhr. B.-’
cause of the low walwe of the ruiltou, mpr!uw the attenma-~
tor (R40, R1l4, R15, R3S and R16, R32), eapacitances are not; r0-
quired for correcting high frequenoy response, Ia other :"t'lpocta,
the second attenuator functiona similarly to the inpuf attemn -
tor,

The voltage is regulated with the aid of the four-position
wvafer-type switch [jK-2,

The attenuator has the following division factorss 1tl, 1:z,
1:5, and 1:10, 9mooth adjustment is mmde by means of the poten-
tiometer R12, which is shunted by the resistor R17 for better

miteching with the output impedance of the sesond attenuator,

v_ whe Vertical-defleastion Amplifier

E The nlider of the smooth gain control R1? is conneoted to
{ the r~{d of the rirst valve ()2) of the vertical-deflection amnr-
' iem trenaeh the amunling ~nndenser 12, The resistor R18 ser-

ves 1y ‘ra r=id -e3tstor of the valve, Bias voltape for the grid

"
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is provided by the voltage drop, caused by the d-s component of
the plate ourrent acmas the resistor R19, which has the conden~

ser C13 oormectod in pamallel for by-passing the a-e cupononts

output 'v'oltaga Tor tlm next stage is taken from the plate of the
valve, The plate cironit includea the rono\ung- the load restis-
tor R22, the hish-ruquonoy edrrootion sircuit consisting of 12

and ml, and the 1m-rmqumy Uorrootion Tilter, cnnsisting of

R3O m C20, whloh umc timltanmly ror do—ooupling the plate
mply of valve Js. ‘
m n»ont stugo or tho wmul-abrlaouon amplifier (valve

' ..ga} 1& mﬁ.hr to the first ttngoj

rhe cmm\muia {wlm N4 im Js) operatea in a pa-"

r'mﬂnn g:lroum

‘!h:l’t mnﬂqr not« -an:y aayliﬁca m inaoning sisnal, but

oonguts u tho i‘oilawine: um a Muvo pulse is appnoé

tc the gﬂ.& o? ﬁiﬂ J{4,,,_ ’Q_oaaidmblb ocurrent starts to flow

“Rhe- plate, vonago to fall and the vol-

| taga d:mp an-aas the ruim Ru to hcrnao The valves /14 and
g)s Mn a oomon cathods load, thereroro the 1noreau Voltago drop'

acmu ruutor R4L inoreana thc ntgatin bias on the grid of

valyc. Thus two considerable’ vo{,tagoa are developed on the plates
of the valves J4 and /5, which differ in phase by 1£0°, These
'Yoltages are appned' to tﬁe vertical deflection plates of the oca-
thode ray tube and defleot the eleotronic beam in the vertical

direction, -
-In the dezorided Synchroscope, the bean 1s noaitionsd with

the aid of the Potontiometer R38, which controls the vaitapa on

valve . J]!s, whioh ih 1ts turn increases the vlate potential of this|
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- the grid of
g 9 the valve J5. A change in the Yoltage on the prid of
this valve causes the plate Potential of one valve to fali eng

the plate rotential of the other valve to rise, This shifts the
lishu 8pot on the soreen of the tube, | |
High-frequency uorrcction in thia amplifier is achieved with
the aid of the inductances u, 16 and LS, L7 together with the
sondensers C100, 0101, Since the voltage drop caused by the a-o
oonponent aoross tha nnistor R4Y oreates a large nogatin blas
on the valve grias. opmtion on the linear seotion of the wmalve
m:-actariatic: is providod for hy Teoding a Positive bdias to the
&rids, rron the Mvidor an. R30 and RS1 for walve N4, and R37,
R38 for valve Js, !‘he amon grids of the valves Jf]4 and ‘A5 are
supplied through tha dromng r»i-to't R34, The oomplete oircuit
| diagram of the urtioal defleotion a:plitior is shown 1n rig.h.
the frequency ruponsv curva is given 1n ns.ns. ‘

zmm&mw

" The: symshronization and ewsep channel 1s designed for deflestd
‘ing the clectmnio bean hoﬂmntany. in synchronism with the
Fulse under taat. 'rho input of the channel 1is provided with a
'adtoh ( nx-s) whioch mkoa i.t possiblo to synchronize the sweep
with either t.ho signa]. under test or with an external sourase,
The synchronization and sweep ohannel includes the polarity
‘ewiteh ( IK-7), the synehronization amplifier, three sweep systems
(repetitive, triggered, a-o), the horizontal deflection amplifier,

and the sweep delay,
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The cirouit dlagrem of,#ﬁ‘{gfidﬁroiisntion luplif!cr'ill
| shown in rig.1s. If ‘the synohronization switeh (mx-8) 1s set ia
| the position "Internal®, them the symchronization pulses m
' signal ohannel are applied throush the switoﬁ K=" tb'6£i

R30

c7t

Ve
\ )
To vabye 11 i/ § S
- @
rz2 C64

Int H
Cﬁdm «[:Q_ z

K- ¢
n
Extern 37655

R89
Rg2
R58

R103

+

=

o ot o——

rig,ls, Syné.t;fc}hi:;;;ivt;;Né;nxsl1?101; and polirit_v"m

of the grids -~ the valve Jil4, When the synchronization pulse is
negative, then {t passes through the ocondenser C65 to the grid
of the right triode of the valve J i, 1is amplified by this valve,

and from the plate resistor R101 tirmugh the condenser C73 is in-
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pressed on the grid of the valve J1S, when the synshrontones ..
Pulse is positive, then it passes through the polar;tv s;::g
K~7 and the eondenser €64 to the 8rid of the lert ‘t;r;oﬁe o:h
valve Jl14, is invertea by the valve, and is again impressead

the grid or ‘the right triode of the valve M4, havine now a ::-
gative sign, Thus thg switeh IX<7 and the left hair éf valve

- N4, serve for ohanging the yolarity of the synchronization
pulse, | -

' This 1s necessary as the ulse '
must always be nesati,vc; When. :h'o re::::::zs s 1o oo S
-and ia synohronized by an a-cm ouﬁent . T ?pemtin&
_ . of a certain frequenscy,
the position of the switoh K-7 1s immeterfal,
| The ropetitivo;av_ecp will be suffiolently synchronized re-
- 6ardless of the position of the switoh K-7.
- If the awiton NE-6 13 36t in the position "Buomx. » (Exter-
nal},- 'tha' Synchronization signal from the external source is fed
Yo the voltage divider consisting of the resistor res and Reg -
(division ,_ra'otor approximately 10), This makes it possib!,o to
apply voltages of up to e;o to the synshronization input (jaok reY,
| Next, the synohronization signal passes through the polarity
| {fym,ch IZ~7 which is set according to the poiarity of the signnl,
The signal impressed on the ‘grid of the valve MSs, as haa
besr indicated above,'is always positive, therefore the pulse
takten from the plate load of ;he valve J15 is always negative,
which i3 necessary for starting the triggered sweop,
"Fho walve /116 13 the main valve of the synehronization

.ammif‘&oro‘ The voltage, applied to the eorié of this walve, 4o

ampliviod by it, ané, from the plate load woee, vaszes throuph

tho condenoer ¢70 to the votentiomoter RING, Tron Whoro by iy
0L tho cuecp oriteh fIK=8 it is fod to tho rerotitive sweep olre

9348, tho trigrercd swoep eirveult, or the cuooy delay eireuld, é
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Posgition wr

"2" to the tripgered sweep, the position
"3" to the delayed triggered sﬁ%oﬁ, and vosition "4" to the a=0 -

mains sweep (in the latter ocase the synohronization amplifier is
disconnected),

The variable resistor R1g0 serves for regulating the ﬁagni-
tude of the voltage of the synchronization signai; The knod of
this resistor is loocated on the frbnt ranel and is marked with
the insoription "Youne:suio " (Amplifiocation),

The coil L14 in the plate oircuit of the vaivo serves for
correcting the high-freélnency response, The de-coupling oircuit
R97 and C87 serves for ensuring stable operation of fhe N15 vel-
ve, which has a tendenocy to oscillate due to coupling through the

common supply source,

B. Sweep Delay (Pig.17)

If the sweep switch K-8 is set in the third p&sition, the
trigsered sweep operates with a time delay., In this case the syn-
chronization, voltage pulse from the potentiometer R100 is fed to
the grid of the valve Jll6,

The valve J)16 functions as a out-off unbalanoced multi-
vibrator, which is opéned by the synchronization pulse and gene-
rates practically rectangular pulses of a long duration, The Qu-
ration of thess pulgses is varied by‘ohangina the operatioﬁ cha-

racteristios of the multivibrator with the aid of the variable

-

resistor R1l07.
The knob of this resistor is looated on the front panel and

1s warked with the inseription "SANCUINA pLODIL LI ® (Sweep de-
lay), By changing the duration of the pulse from 10 to 100 rioro-

soconds, we change the gweep delay time by approximately the

same apount, !
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Pig,17, Sweep delay,

The physiocal processes which take place in the delay circuit
"doil down to the following: the positive potential applied to the
right triode of the valve /11§, through the resistors R107 and

o,

R108, bias it to saturation ourrent, The voltage drop across the
_resistor R1l1l oreates a ugath_'e bias for the grid of the lefrt

triode of the /18 walve, wm:oh 1s equal to the out-off voltage,
Thus the multivibrator is kept in a stable ocondition, A nesative

;pulse from the potentiometer R100, in the third position of the
K-8 switoh, is applied to the wrid of the right triode of the
J18 valve and nullifies the positive potential on this grid, raus-

ing the plate current of the right triode to decrease, as a re-

sult of whioh the voltage dron anross the resistor R106 deoreases,
and the wvoltage on the plate of this triode increnases,
This positive build-up of voltage is impressed throursh the

condenser (7% upon the grid of the left triode of the valve J 1s,

opening it up and increasing the rlate current of the lert triode

a3 a result of which tha vyltage across the res.stor R10S innrer s I
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es, and, consequently, the voltage on the plate deoreases, Thig

negative voltage surge 1s
| rg 1mpressed through the coupling conden-
8er C76 upon the grid of the right triode, speeding up the opera-

~“tion process of the multivibrator until the plate current of the
left triode reaches saturation, and the right triode is cut-off
After this condition has been reached, the positive voltane build-|
up on the plate of the right triode is discontinuead, bringing the
eirouit to the initial condition, The time required for the conmp-
letion of a full cyolo is determined by the time constant of R07,
{108 and the condenser C76. With a ohange in the value of the re-
sistor R107, the time constant ohanges. and, oénsequently, the
~Quratfon of the positive pulse on the plate of the right triode
ohanges, :
A positive pulse, of any duratioh, genorated.by fhe rmlti-
vibrator, is fed t6 the differentiating circuit, which consists
of the capacity c74 and the resistor R104,

* fThe differentiated positive pulse is fed to the NK-8 switch,
whioh in its third position passes the. pulse to the cathode of the
right triode of the valve J]10, for starting the triggered sweep,

. .The positive short~duration peak formed on the front edge
- of thé pu19e~ggnerated by the multivibrator ocan not tfigger the
jav'reep, as the latter is trigegoered only by a negative pulse,
The negative bgak formed on the back edge of the pulse, ge-
,;erated‘by the multivibrator, upon‘reaohing the ocathode of the
right triode of the /10 valve starts the triggered sweep.
The triggerihg of the triggered sweep will be delaved by a
value, which {s determined by the duration of the pulse peneratsd
by the multivibrator, since the sweep is trippered by the pulse

formed (after differentiation) from the back edge of the pulse of
H

i

the nuitivibrator, which 1is d&layod with resnect to the nulse
%0 the synchro-

—
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A8 a regult of 'the deorease in the current passing through
the loft half of the valve, the voltage on the plate of this
mlve will inorease, As the voltage on the oondenser 040--043
eannot ochange 1nstantaneoualy. the grid of the right half of the

_'”valve becomes positive, whioch increases still further the ocurrent
| flowing through the right half of the valve, In this oase the

| -ourrent of the left half of the valve falls off to zero almost
:;1nstanttnoontly whilc thh surrent flowimg through the right half
:of the valve builda up to wax{wmm,

' ms dondition of the oircuit, when the left half of the

g; valve is gut off, nn! tht right half of the wvalve is open, lasts
umtil the condenser c4u-c45 uharzcc through R60, the open right
Jhalr of the valve, or the roaiators R63, Ré4, when the grid cur-
rent or the right hulf of the valve stops flowing, )

As the condenser ehargas‘ the bias on the grid of the right

~ e

_,halr of tho valve dooran.os. This oauses the ocurrent of this
‘valve to dooroase, and, oonsequently, the voltage on the cathode
- reststor R5Y deoreases, -

When thia voltage fails to the cut-off voltage, the left
' half of the wvalve opens and guickly cuts-off the rigsht half of

the walve, by feeding, throngh the condenser C40--C43, & voltage

which 43 changing towards the negative, 4
‘Thus, ;l;he right half of the valve 1s ocut off during the dicr-

charging of the condensér 40-C43, and begins rassing current
again when the oharge on the condenger C40--043 inercasas,

Tho charging and discharging times of the condenser are
diPforont, Tho @lcoharging time is much grcater thon the churpiny
%40, an during &iocharaing the righ% half of the valve 1o eud

of¢, and tho dissharzing proeocis throush $ho large roaistaneo

0F RB3, Ra4,

sreasing the current rassing through 1t, \i

—ac

/
.
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The saw=tosoth voltage required for sveevine {3 taven rr . -

the plate of the right half of the valve,

Wher the right half of the valve is cut off, the rondenser

f C46-C49 charges through the resistors R61, R6” to the maxirmum

| value, '

f When the right half of the valve is open, the condenser
Qf046—c49 discharges rapidly through the valve, However, the oon-
i.donacr C46~C49 does not have time to discharge fully, as in each
position of the switech, the ocapacity of the condensers C46--C49
13 about 10 times greater than the capacity of the condensers

[ C40--CA3,

2

As a result, the woltage taken from the condenser C48 ~-C49
f;ehango- within relatively marrow limits, at the same time the
f‘uost linear section of the exponential charge curve of the oén—
Elonsor C46--C49 i3 used,
Lf The frequency of the saw-tooth cycle can be controlled, The
frequency of the saw-tooth voltage oan be chanped roughly by
means of switohing the condensers c40--C43 with the switoch [JK-5,
and smoothly by means of the ganged variable resistors R61-Ré4,
Thus with the ald of the rough and the fine controls, the

time constants of the sweep condenser cirecuit and the frequency

control oircuit are shanged proportionally,

The frequency of the saw-tooth osoillations denends to a
3

great extent on the frequency of thnse oscillations that are fed

to the grid of the left half of the valve from the synchroni:-=-

tion amplifier,

1t the freaquency of the saw-+20th oselllations nroner is

¢ the svnchronizine
e~uul o or 2 miltirle o’ the freruency o

" -e2*, and bo-
v:ltage, then the multivibrator beco~mes "svnchroni -

© the tuhe herocus 9t

an , At
cram f tnls the irmapo AN the asreen

*

Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2




e L oo | I

Sanitized | Copy Approved for Release 2010/04/29 CIA‘ RDP80T00246A040400550001-2

-’ 59 - '

Whi p
1le the condenger C46-C49 ia oharging, the beam trave}
els
aoross the soreen from left to right (Forwara time},
“rhi
1e the condenser C4g-csg is discharging, the beam returns
- to its initial poeition (return time), ﬂ

The
duration of the forward time 1s considerably greatey

f» poorly seen,
‘L The aweap oaonhtor Provides rroquenoies ranging from 1o
" to loo.ooo c.P.8, ;
_ " The awitch pK-5 haa Tour popitiona. The first position of
the switoh corresponds to a frequency range of from 10 to 100
. eycles, the second from 100 to 1000, the third from 1000 to
10,000, the fourth from 10,000 o 100,000, syoles,
the aaw-tooth mltaso taken from the condenser v 46-~C49
.passes thmush the oanduuer 045 'bo ty zd;ht half of the double
triode valve Jlu. m mm u- & Mhode roputor (sve Pig,
. 18 and 20), o :
’ The pobontim«r me serves as the oqthou load, and from
.1t the ‘saw-teoth ibl“ﬂl ii Appliod to “the grid of the parephase
( horizontal dmcotio: emyzu‘imr. 5 - P
1 Such & oirchit: q_‘ Lowy the u&p mliaat w Ne nrud from
- z6Yo to mxm ﬂthontéfnm&udag any umrtun into the

ahown 1n rig.19, m, A onumor oan be trigmered
by a negative pilse m ﬂn fwﬁo of the .l!s nln of the syn-
-eWvonization emplifier. or from the plase of the valve s (if

" the trigeered sweep 1s delayed), .

_In the rzrst oage, the mcp nd.toh X~ 18 3¢t in the po- h{
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- sition "2", while in the seoond sass it is set in the roaition

Qzﬂ.

The starting pulse is fed ‘to the grid of the /19 valve

-

T through & dicde, The right half of ‘the double triode valve 10
serves as the diode,

f The pulse from the symohronization amplirier or the sweep
t delay cirocuit passes thl'ongh the switoh fJX-8 and the condenser
oao to the catdode of the right: half of the J)le valve, then

: fm its plate it i3 fed %0 the grid of the . 9 wvalve, Por the
wtivo pulses developed by the triggered sweep oscillator ocir-
:-: ouit, the diode presents a very large resistance, This ensures
-_ 5rqator stability in the operation of the cirocuit, ag after the
- eompletion of the star_tiné pulse, the negatively charged conden-

L
Nrs C51--C53 eannot discharge through the external circuits,

The trigzered sweep oscillator is a multivibrator, operating

triodes,

< Blanking p
to gzid of vat’ve.ﬂlg

TCJ8
4 mr5 2
{ o5y D) Y
%
w P < © o
P 552’-7- c51* &
4 § r
79 yr
4 = N\ gl L | _mn A B
——= o

p— boud nK-5 —J— si’

1 55 :
7N I
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T ma' T18T e
To switch /K-8 lFaz starntin gﬁa‘b rch glzus azting
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vation ca tion
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of Va e.ﬂl? (to e/lff
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, rig.19, Triggered Sweep usoﬂlator. 1
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The vaivo flg, the soreen Frid of which
serves ag ono of the triodes,

ves as tho other triode,

the first, and unti) the beginning or onemtion (umti)

the pulse arrﬂveﬂ “rom the synchronization seurce) the triode
rart of the o valva is fully conductive; the voltage on thi

grid is equal to the oathodo votential, due to the presence or

the resistor pes, while the plate potential (screen _erid) li

significant, due to the vnltage drop acrnss the resistors U‘I and

R6B. The grid of the left triode of the valve Jl10 has a mldo-
rable negative potential with respect to the cathode, as a ruult
of which there is no current Tlowing through the left trioh of
the J110 valve, The oircuit remains in this condition wntil tho

B arrival of a negative starting pulse, The pulse applisd to- th'
Y &rid of the triode part of the valve J9 ocuts 1t otr. m 2

R

the phta 'Dltase (aor.‘n 81‘10" <o ris. as a r‘ml‘ or & "

orease in the voltage Arop across the resistors mv and M. ™is
inorease in potential is applied to the grid of the lttf tripde
of the valve .10 through the condenser Cx%,

Upon reaching the opening potential, ourrent bogixh to flew

] through the lert triode of the valve J10, causing the negative

pulse, passing through the condensers 051-C53 to the grid of the

-+ Jlo vaﬁe, to decrease, thus amplifying the external starting
# pulse., This prooess continues until the triode part of the A9

Wilve s fully out off, and the left triode of the 10 valve
fully open,

This condition is maintained until the condensers C51-C53,
connected between the plate of the left triode of valve A10 and

the arid of the triode part of the valve J o, are discharged

through tho resistor R6p, During the discharsine, the voltase

t ——

= 7

funedions ag a nlatq#

The left hal? of the valve A 10 sex

4
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on the agrid of the trinde part of the walve J)® inereases exranen-

tially with respect %o the votential af the cathode, when the. v. . '

tage passes the cut~off point in the positive direction, 5 tran-
sient process begins during which the tricde part of the Jf]9 wulve
again beoomes conductive, while the grid of the left triode of the
J10 valwe does not receive a ocut-off potential, Thus the circuit
of the multivibrator is returned to the initial ocondition and
*awaits” the next starting pulse, after whioh the whole cyele

‘begins anew,

. When the triod. peart of the Jl9 valve hecomes fully cut off
the potemtial an th. plate of the /]9 valve rises sharply, dwe to
"which the condensers C8p=C59 charge through the resistor R65., The

voltage taken from theas condensers iz fed to the horizontal defl

tion amplifier, is amplified by it, and applied to the horizontal
deflection plgtes of the cathode ray_tube. This voltage is the
sweep voltage,

The duration of the oharging of condensers C56-C59 is so
short that the total increase in wvonltage constitutes only a few
per cent of the supnly voltage, thus ensurine the linearity of the

triggered sweep,

‘the duration of the pracess ossurinm in the trirpered swaep
oscillatnr does not denend on the nhare or dumtisn of the sturt-
ing nulco, which makes the latter convonient Cor asntrolling tre

horizontal sweep of the beam of the cathode ray tubo,
The time eonstants of the trigrerod sweep cscillator are se-

lected go that the sweep speeds ocan be varied,

gith the aild o“ the switch [IK=5, which swltchoo the colrfen=

881’3 051~053 and G860 (the switches are ganzed;, 1% 48 macsible

to obtain four different sweep gpeeds, Tre position e30 o the

iK=5 switoh corresponds to & apeed of 20 mieroasenniae, The rasle

2 aegneconds, Tao

3 ; ronltdon
tion "g" corresponds %o a sueel of K ¢ i
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‘f.;"' wm’m' to a speed of 1o microseconds, And the
] "% corresponds to a speed of 2. microseconds,

e 83w
po&fth;n

With the aid of the voltage divider consisting of the ra-
sistors Re7, Re8, R71, R72, the increase in potential from the

’i- soreen grid of the /g valve is fed through the coupling conden-
 ser C38 to the oontrol grid of the cathode ray tube opening it,

‘ - In additioq, through the condensers Ces and €87, the positive
!‘1‘0 1s. f.dhio the grid of, the negative-resistance oscillator
nl.'n . (¥e- quration calibrator) starting it,

m var!hub Tegistor R74 in the ocathode lead of the 10

7 valw 1- adjusted by means 6f a sorew driver, In some oases, for’
‘j,é sxample, after replacing the J110 valve, the sensitivity and sta-
' biutr ur tho tnggerod swacp oscillator may bo adjusted with

' ' the o.id of tho resistor R78, )

Sy = ,ﬂ' 2 mr_i_zomm Deflection Amplifier

NS

i as a perapman uynnh'.

vhe ciroult of tha horlzon‘hl deflection amplifier is simi-
lar to that of the varttloal doﬂcction outnut anplifier shown
in ¥ig, 14, There is pﬂy ‘some difference in the values of the

plate loads (roaiotori RE0 and Re4) and the oorreotion {nductan-
ces {coils L10 and L1S) which are somewhat greater in the hori-

zontal deflection amplifier than in the vertical deflection amp-

lirier, This is due to the faot that greater gain 1is required

from the horizontal deflection amplifier, and that its rrqquenoy

response does not have to be as uniform as that of the vertical

i{rted horizontally with the

defleotion amplifier, The beam ia sh
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~v" +320v

To switch
ﬂf(-ll

J

vltege of the repotuivt i ‘;
‘"uu voltages) is ﬁM aypiie

?‘5 . ¥his makes it poasible to rogihtt tﬁo horisontal gain from
Wo to maximum without loading ey ﬂ!nﬁtive sweep oscillator,
1 0ep voltages are fed to the Mrim dOﬂ,Mtion amplifier

H \Oth oases via the aweep mm M

1
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18 switohed 1nto the soreen-prid cirouit of the valve, h
The tuned circuits are switohed with the aid of the nx-s }
|

Mtoh whioh is ganged with the triggerod sweep speed switch,
Whei the NIX-5 switoh is in position "1l", the frequency of

’; the oscillations genarated by the oscillator is equal to 0.1 mo,

: In this oase the sweop speed is equal to 250 microseconds,
' oonsaq_uently, 25 calibration markers, spaced 10 mioroseconds apart)

i w11l 1le on the sweep line. When the nK-5 switch is in position
2", the frequency of the oscillator is equal to 0.5 megooyoles,
. In this case the sweep speed will be eqmal to %0 mioroseoonds, and
consequently, 25 oalihration markers, spaced 2 mioroseconds apart, |
| ¥111 1ie on the aweep line, When the NK-5 switoh 1s in position

*3", the frequency of the oscillator is equal to 2 mo, In this

i case the sweep speed is equal to 10 mioroseconds, and consequently
| '::' 20 oalidbration markers, spaced (.5 mioroseconds apart, will lie

: :'on the sweep line, ' -

j | When the [JK~5 switch is in the position "4", the frequency

| of the oscillator is equal to 10 mo, In this case the sweep speed
is equal ¢to 2 nioroaoobnds', and consequently, 20 calibration mare
kérs, spaced ¢,1 miéroseconds apart, will lie on the sweep line,

' The wide Tange of frequencies generated dy the negative re=-
sistance oscillator (from 0,1 to 10 mo,) does not make it possidle
to obtain calibration markers of the same magnitude and to apply
éhem direotly to the_ cathode of the oathode ray tube, in order to
modulate the brightness of the beam,

The amplitude of the hiph-frequency oscillations is concider-
ably cgmaller than the amplitude of the low-frequency oscillations,
and is not large enougn to modulate the brightness of the béaza,
Becauge of this the oseillations rrom the tuned circuits of the

negative rosistance asoillator are fed through the coupling con-

denger (38 to tho grid of the cuplifying stage (valve Jlu), and

—
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1 o l' JL\Q}!'\)Y )L’ is i!}!lﬂjd for o1 ’)1“10!1 {ig" 300

gd -;f*ll“s, Lar, m'i ),0 ml*a, for vhich t'a

&
p;i‘i‘lLI dni!mj
Ivi tia pi"S fruy yimiw ohmxi* ox‘ bhs m«ae

;yrumw\.opa when it U

« .’- N
R ﬁ
[ 4

- sy,

,;t.égfy o ,:jtha: 'trqt :mqie éan a)}ange from 400 %o 700 volts, ”I’his
““} ‘Olﬁfim’_‘(i: zaken from ma mtaa*ionetar P'&l ’I‘he adiuqtr nt Qf

"thta f.ﬂwga rc«ﬂmses *na be:ma. Tho nepative voltags an *P‘d r'ont«-

x PER

fol. niu*mu’e ox’“ *M hﬂ‘a Ii ﬁ@kbp fmm the po;entlomater R19,
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. tha Out}}‘jb or thae faf’tlcal.adeflg.3t10n ampliriae Ia tha othar

‘ 34 2 A T - .
yoaition orf tha JIK=3 svltoh, tha daflacting 10ltags 13 2ad fon

1 »S 3 a_)- - tc y ) . .
M3 Jack ('3 heough tha ds-conplisg condensers ¢az and 23, Ia

ardar that in this posltion of tha switoh (when axternal oltaga

e ey

f3 £f3d to tha platas), tha plataa vould ra3rain at tha conatant
potantial of tha t?}ird anods, tha [Ix-3 swltch 13 shuntad by tha
r331ators 43 and 44,

Tha vol%ag@ or the Faa3p 315531 {3 appliad to tha horizontal
Jaflastion pl&ﬁ

| :vtAhrough the :;muoh fIK-4, Voltaga to tit3 horle
‘_‘;on&al dafleot(bn'pLatéa 13 rad tcop the output of tha korizontal

. du‘leo*lon ampllfier or from thae axterml jaoks 4 throvgh tha
de—-‘cﬁplins f'ondensers 0?4 and "95. The [1X-4 s#iton 13 shuntad
by the raafabors pﬁ@ and 187,
- Tha blank]ng pulae i3 appllal to the grid of tha tuba througl
- tha da-msupung condensar g, ‘
THa voltage of tha caltbmtign mrkora 13 appliad to tra LE
tuo-ie of the- mba through the deqcouplim condenzars 0108 and 149
frem ‘tha dumtion calibrator,

B
P>

" ATTANTIONY . In the sparz-valva box there ar3a valvas, sgasial-
‘ly saleo'ed aoﬂordmg to paragraph ,5 of the log, intsandad only
ror rﬁpl&oing tna corraaponding ¥21lva3a of the synohroscora, in
t}aae the latter 3hould bacome bad,

K } Tha usa of thaso wmalves for othar purposes is NOT ALLOWKD,

g R . v . |
/l'-w,“, . ' . . R
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Appendix o,
. FOSSIBLE PAULTS
jfjif“ffliilt | Cause » Keredy
11 ‘The pilot lamp a) lamp has dburned out Replace
»dou not dburn b) the fuse has burned
out _ »
o) the power swit
out of ordgg' ok 1s "
. 4) open circuit in ¢
bk v - supply oord R Repair
: ' ¢) interlook butto t
: of order B ou "
\ib»qun | - a) valve )7 is % -
1B bea e J nopere Replace
2 R ., b) valve N6 1s inopera- -,
ST T tive pare
: o) divider R4 and R53
48 out of order | Cheok

d4) bad ocontaot in sceket epai
of oathode ray tudbe Repalr

e} oap has fallen off of

i ' anode III Put back
$ Puse Xeeps 8hort oironit to ground l}_mo" all valve
L o . Ty noluding reoti-
buarniasg out : © fiers,Burning °“1
v ; . of the fuse,with

rectifier valve
renoved indioates
a fault in the
Power transforme;
or a short in the
heater oirouits,
Burning out of
the fuse with reo-
tirier in place
indiocates shoxt
to ground &n
Plate oirouita.e#

PN e B R o

In this casech
‘ - rectifiers,elect-
| rolytioc conden-

sers C27--CPB8~-~-
CRO==’30==C30 ==
C33=={28~-and

Plate nliwytta

f
i : all wmiven, .

e
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P

e ST B g ke

B
T See . 48T e A

4+ 3eym does not

; » < .
shift verti- A5 a) FUlLy valvas flg=-

le&&arsiju, AL R e e 4N 3~ sk e e e

R e e e S s s

—e [T
\\
\‘/‘d
HETBES j S

SISO e Twee o o )

Baplice

“ eona no-
© L e} purnt out resise

onlly .
b)) Peunlty divider haok
REQ=R3G “heok
ey o) Paulty divider heot
4™ - R37-R38 vhecs
' a) Open circuit in 5%
18 Toomrs Chesk |
; " #) Burnt out resis- 3 A Y s
B - tor R4l 8 Cherz ard replaso
“] 8 Beam doea mot a - . T
{ 3nift 1n repe- e 2) ety vaives Repisios
108 ve sweep
|- Pﬂitiot D mg) g'a’ulgy divider check
AN 3) yaulty atvider "
N
D C) om eircult in "

Check and replace

f 6 Ne vertisal 8 Pen oirsuit in apat
'Y elw A y- n&p Repalr
4 B . .' b) Mlty valves Replace
). } rau ﬁmmms heo
e _{ P 1? Check and repaiy
* 4) Pamatured dsooupl~ Check and a
int eleatrolytio com= bt St
L C18-—C20~~C39

t} 'mfty potentio- Check and replhce

meter RrRle ' ?
|7 No repotitivo a) Faulty valves e Replage
3 sxeep or 111
; b) rPaulty switches Ccheck and repelr
. IK~5 or K-8
! v
F‘ D P e T M u;‘mm&m:&-—i
i‘, - . -

S I R —— — \i
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of triggered
sweep

-

- ‘75 - 65
0. Fault ~ Cause TRenedy
g8 No triggered &) Faulty valves Repia
sweep Jie or Jlo piace
b) Faulty switohes Check and repair
IE~5 or [IK=8
9 Self-starting Disalignment Set switoh X« in

position "intern,";
NK=7 in po-ition "l
Adjust potentiometer
R74 at self-starting
threshold,

Synohmhiza-

BT

. Tunction:
1.In position
*intern,"”
with vertisal.

gain

IX.,In position
rfextern,"

b) !anlty valves .ﬁu.

o) Paulty switoch mc-e

a) Bad econtact in "Ex-
ternal svnoh," jaock

b) Faulty switoh IK-$

a) Paulty switohes [|K~8
tion does not [K-% fix=e,

Check, replace
Replaece

Check, replace
Repa ir

Check, replaoe

{11 No delayed
triggered
sweep

a) zaulty valve J]l8

4 b) Faulty switoh NK-8
o) Paulty variable re-

Replace

Cheock and ro'hlaoc
Replace

12 Duration oca~-
: librator does
not function

sistor R1Q7
a) paulty wvalves N17,M8

b) Paulty switoh [[K=f5
o) Paulty switoh BEK=§
4) cores disaligned

Rophbo
Cheok and repair
Cheok and repair’

13 Ampiitude calib-
rator does not
function

a) Paulty valve J11

b) Faulty aswiteh ((K=10

o) Paulty switoh [[K-1
d) check motor

Allgn
Replace

Chedk and replace
Check and replace

Reyxair

1

NOTE, Before using the Synohroscope check that the horie-

zontal and vertiocal amplifiers are switohed on,

<

pm—————
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LN o=
ou
| desipg- Dosoription q,‘y” baga Cipher Nugc
P pation
L -
0100 Ceramic condene KTK-1=¥ 10 muf #l0%;
ser S00 v
2 M
<1101 Ditto KTX-1-M 10 mmf th*;
. 500 v,
} [6102  Paper hermeti- KB-M  0.02 mfd +10%;
3 cal condenser . 200 v,
|21 rixed oarbon BC~0.25 4,6 megohm $1% Selected from
. resistor . 4,7=magoh™
. 2104 Aurisng
‘ | elignment
'|Re Ditto BC=0.26 75 ohm 1% from 150~-ohi
‘ ' 25% two in
Al _ parallel
RS " BC=0.25 629 kiloohm ¢1% from 620-kil0
3 ohmge%t or
‘N 1.2~nmsgohme5%
¥ and l.s.megoa
' ohmgl0? in pa
0 _ , rallel :
' R4 " BC=Q,.25 459 kiloohm 1% - from 470-kilof
1 - ohm ¢5% or
820-kiloohm
+109 and
: 1.1-megohn
y 2104 in paral
; e
'|RS - Fixed oardbon BC=0,.25 - 505 kiloohm g1 fron 510-kilod
resigtor ohm ‘5%
- Ir6 pitto 'BC~0.25 51 kiloohm 21% from 5l-kilo-
| B ohn ¢5%
Ry " BC=0.25 5.1 kiloohmgld Seleoted trrom
5.l-kilcohn
5% with ma-
: ual tolerance
; , 21%
B8 rixed carbon  BC-0.28 2.7 megohm $107% '
» ' resistor
 IRo Ditto BC 19,5 kiloohmelod BC-1 39 kilo-
, okmelnd; two
in paxallel
" Rlo " BC 16,5 kiloohmglo? B~ 38=Yilo=-
: ohneln: o
in paralilol
F R11 - 'Bc-‘lﬁ 27,1 kiloohm +ig"

¥

v

Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2

¢




. [ R B | ] Lo .
Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2 °
- 83 .- \
Gli; ; . .
ou eser
desip- Deseription  rype Data Cipher Note
nation
Rl2 z!;;iablo resis~ Cfl-2a 1 kiloohm-a SeYested fron
. BC=0.25 regis~
tors connected
in parallel;
6680-0hmge105) and
BC=0,25
R13 g::g 1;oc:;z'lmn BC=0.28 390 ohm gl04 . 560-ohriglod or
, . 300-ohm £10%
R4 Ditto BC=0.25 300 ohm g4 Selected from
mutual tolerant
ce of 21% with
‘ , R40
R15 rixed carbom | BC«0.25 480 ohm 214 Seleoted from
resistor 470-ohmg£§ or
300-ohmg an
180=-ohmg10% in
aor;oa
R18 Pixed carbon BC=0,25 540 ohm 21% Selected from
resistor 560-ohmgel0% or
S500-ohmg10¥ ani
240-ohm £109
R17 Ditto BC=0.26 1.5-kiloohm Selected du
104, aligmeent of I
R1?> to 600 oh
R18 rixed cardon BC~0,26 2.7 merohm
sesistor 2104
| Rlg wived cerbdon BO~0 .58 1n0 ohm 2104
‘ resistor
g R?20 Ditto . BC 7,7 kiloohmare Selected ‘rom
| RC=1 renint,
i connected 4n
' mraHel;x:hree
; 47=¥311n0 ghﬂ\,
, three 39-!(110’-
| , ohm £10%
| :
| med * BC-0.25 330 ohm 210% Selected dvri
([’ alignment
¥ -
i| R22 " BC~1 2.4 kiloohng5%
| Re3 " BC~1 1.2 kiloohnelu®
R2a " BC-0.26 1 kiloohmslof
R25 " BC=-1 2.4 kiloohmas? Selected dur-
) ing alignment
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. ———
Ciz= v
ggggg‘ veaeription Type Data Cipher  Kote
pation
R28 Fixed carbon  BC~0,.P5 €6 ohmglo
resistor
R27  Ditto BC=0.5- 240 kiloohmslo?!
R28 " BC~{ .6 150 ohm #10%
R29 " BC-O.E 1 megohmel0s)
1 R30 " BC~0 .25 150 kilcobm 21%
| R31. 'Pixed omrbon BC-0.25 1 megohm 210
_ resistor
R32 Ditto BO=,25 66.6 ohm 214 Selected fronm
l,. 68-ohn 2109 or
' . two 130-ohm
‘ +10% 4n paral-
, Ye1
‘| R33  Fixed carbom  RC 2.4 Xiloohm 5% Seleoted from
: resistor . - . ‘ five BC~2 re-
'_ sistors in pa-
. rallel lz-ki-
| loohm #10%
| R34 Ditto BC-1' . 2,7 kiloohmglo%
| _
| R3S " BC=0,25 150 ohm #1% Selected for
1 . ‘ tolerance of
| +10% with R1S
‘ from 150-ohm
25%
R38 " BC ‘2.4 kiloohm 25% Selected from
: . , five BC=2 ro-
sistors in pa=-
rallel 12-kilo-
- ohm $10%
R37 Pixed cardon BC=l 330 k1loohmglos
resistor 2
R38 variable re- Cr-l-2& 100 kiloohm=A
' sistor
| R39  wire-wound no-10 600 ohm 5%
i vitrifisd re- . 4
sistor
R40  Fixed carbon BC~0.25 600 ohm 21% i:;"ﬁiin dur=
| resistor with R14 from
. two B0=0,25
resistors
’r ’ 1200-0hm 257
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- 85 -
Nesoription pyia” Data cipher Note
Wire-wound vite no.m " %00 ohn !5% R
ﬁ’;ggtg:rbw BC-0.25 5,6 kiloohmslof  Selestes dur-
- " , ing aligmment
?43 ‘Ditto ‘BC*-Q.?;.‘S 2.7 megohm 2104
R44  Fixed carbon  BOw0.26 2.7 megohm +107 ’
» resistor BNt 7 2107,
R4S Ditto BC~).5 380 kiloohm s5¢ sn.oom
R o _ : . nsan.smnéw
| R46  Pixed carbon  BC-Z- 100 kiloohm $10% = Ditto ‘
. resistor : ‘ ' :
{R47 variable re-  cp-lepa 68 kiloohm-i
siator L .
R48  Fixed carbon  BC-l 220 kiloohm #10%
resistor
. R49 variable re- Ci=1-a2 100 kiloohm=p
: - sistor ' ' -
"RS0  Fixed oarbon Bc-i"' 180 kiloohm 2109
- - resistor . -
i .
'l RSY Vvariable resig« omlaea‘ 1 megohm=i
f S tor . oo ,
| rR52  Pixed oarbdn " BO~1 . - #B0 kiloohm £10% Selested dur-
t rosistor : C . ing alignrent
j ' . » o . e K
| RS3  Ditto B_C-l .. 56 xiloohm 210%
i RS54 " ' Bo-0.25 680 kiloohm 2108
‘ . - . N R
|| R85 " BC-0.25 56 kiloohm +10%
i 'RS6 " BC-0,25 2.7 megohm $10%
lrsr ¢ BC-0.25 ° 2.7 megohm $10%
|rse ¢ . B0-0.5 470 ohn glo% -
: PR, ted durd
1 RS9 Pized parbon . BC-0.5:@ 470 ohm 210% Seleo
resistor - S , _ ing lnM
| RO #ixed carbom  BC=1 22 kiloohn $10%
! resistor: : '
, r Y with
R61 Yariableo. re- Chele2a 1 mégohm=p ganged
| giator : : : ' ropittfr RG4
1.
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- 88 =
, “63&%‘* : e
&
diiﬁg» ‘Deseription Type pata Cipher Note
padlon o
| . . ) . v
‘| Ré2  Fixed carbon re- Bl
, i stor 22 kiloohmglo%
Re3 Pixed aarbon rq- BC=0.5 22 kilOOhﬂ’lO% Seleoted
sistor ‘ during alipn-
rent
R64 vVariable resis- (Cn-le2a 1 megohm-a Ganged with
| _tor : C resistor R6l
R6S PFixed oarbon re- BC-0,5 430 kiloohmesd Selected dur-
sistor NS ‘ . ing alignrent
|- R66  Pixed carbon re- BC-0.25 75 kilochmg5%
sistor
R8? Ditto BC 40 kiloohmesd Seleocted from
three BC-1 re
| sistors 120-
r " kiloohmelo%
conneoted in
rarallel
’| ree " BC-1 3,3 kiloohmslod
% R69 Pixed oarbon re-~ BC~1 100 kiloohmelo¥
5 sistor :
‘| R70 Ditto BC=1 100 kiloohmslog
1 1:12 SR BC=0.256 560 kiloohmglo%
|| R72 " BC=0.25 100 kiloohnglod
.R73 " BC=0.25 100 kilcohmglo$
R74 variable resis- CM=1-2a 10 kiloole=p
R75 Fixed carbon To~ BC=~0.5 1 megohmglo®
gistor
R76  Ditvo BC-0.25 10 megohmelo%
| rR77 » RC-0.5 4,7 mqpnhmtln¢
rR78 wariable resistbr cnN=-1-ra 4.7 kilaohm-A
R70  wivaed earban re- Rr-n 2% 8P kilnahmelod
R8n Ditto. BC 6.5 %ilnohmgsd, ?:3:0:::
p=? resis-
tors "9-ki">
ohmg 104
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T

et adis o o T N

Desoription "y ve

| Fixed oarbhon re- oo
i .sistor
1*Ree  Fixed cavunn re- BC
‘ sistor .
| mes Fiwal aurbon Te- 30-1
1} o siator
| ree’ .'variam- resis- ic‘n-hv.n
‘{RS'I ,erl-woun& rcsia- no-m S
. tor ‘
ﬂknae>'wixed earhon ro- BC~0,28.
{# - sistor .
| B8g Fixed oarbon re~ BG-O gq',
g aistor , ‘
| Ro0 Ditto ;Bc«-e‘
Rel = * ' Be-1
| Rz~ ® _ BC~0,25
| o3 Pized carbond  BC-0.25
resistor
Ro4 Pixed oarbon BC=0,25
resistor .
R9S ‘yire-wound re- N0=10
sistor
RO6 Pixed carbon re—~ BC=l
sistor
RO7 Ditto BC

« .

T M e T b e e

- 87 -

TUUES e s o o

Deta -

6.- 'r'mnm.m-c

.5 kilnohngrd,

R RETIOM
£ ‘:‘S”f \’% .

»3!0’k1100hn310¢
loo kiiaohnqA
700 c_mm =g

220 kiloohmglos
_?3 kil@ohntioﬁ

B3 kilooﬁﬂuloi

Ay
!(

-~

1,2 kiloohmelo®
1 megohm 210%
68 ohm ¢1G¢

560 kiloohmslo%
7.5 kiloohmglos
86 kiloohn glu%

1% kiloohmesd

Selected
from RC~2
resistnrs
24-x1looh™
410% connecot
ted in pa-
rallel

Selented
from three
BC~1 resis
tors 39 ki-
loohmne 0%
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I e
IS0 O A e e 2 £
Tyre Data  Cigher  woto
eonnentsd 4n
maraliel
1¢ lB_C’*l- 2.7 kiloohmslod
f-.; Bﬁio,’s 150 ohm 2105
! . ' L .
;‘ _ Y&r!abla resiator - Clel=za 4.7 knoohm-A -
; _ml mﬁml carbon re- BC-1 Ls X1 1loohzs1o7,
tmz Pitto mas §00 kiloonmales-
‘ Fixed aarbon Tém BC=0.25 | o,
[ stater BC=0.28 150 okn 2107
| '. Ditto BC~0.25 27 kilcohmslog)
n R  BC~1 15 Iiloohmalurt
¢ 106 Mzaﬂ aarbon o= Bc~1 18 kiloohmelod
( sistor - . -
hior variable resistor - m-:.-aa 1 negohmeA
'R108 Fixed carbon ro- 'f-BG*O.S - 56 kiloohnglod
¥ S s:l.snor e
rixaa oarbon ra— 7 pe=1 - 10 kiloohmslod
i § . ' . i
: !':!.t«l carbon ro- BC-0.25 100 kiloehmgw%
I siutﬂbr
‘m Ditto SRRENI 5 1.5 knoomm% Selested
H R T L éuring alignt
i ,«;‘..“ . mnt
2o 2.8 mepolmelon
us e UBC-Y 560 ohmelod
11 " BO 25,5 kiloohmas®  Selected
. from BC~1 re4
. sistors con=-
nected in pe-
mlilel:cre
4%9=k1inghm
and one
£ =kilconn
2107
‘ Bo-o.zes 660 oh 257

-
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? { , - 89 « ﬂ
o= TS —
‘ Descorip i, : ‘
gesig~ - ption Type Data Cipher  Note
tion o
1 R116  pixed oarbon 1. N ‘
; T sistor ro- ‘Bc"-o.as 15 kiloohms10%
R11? _'mtto . . BC~0.25 150 kiloohmelos
Rlls BC~0.5 150 ohm g10%
: Rlle l;i::grcarbon Te- BC 18,7 x1loohmeloy Selected ]
¥ S . P from three '
f ‘ A B C . " BC-1 resis- |
. : \ tg:: lgz-kilo-
: . : ‘ o don=-
nectéd in
. . parallel .
Bl20 Ditto - . BC~l 1,8 kilgohmplo® !
R21 Fii;ed cardon re- BC 9 kiloohm $10% | Seleoted ;
; resistors
’ %0
| - gd in parale |
1 . o lel ,
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o j.g. Desoription Tyre Data Gipher
tion
» 'Induqtion apn. 35 Microhenry 25u-0d.3%
g Dittq" 35 Microhenry 28u~of, 43
Filter choke 3.5 Henry 25u=08,05
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j‘hx-l‘ water switoh 2%5,-05.00 '
1 . - five position, '
‘ S 2 pole o ¢
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i S four position
- 6 pole
nNKk-3 ° ™ro-nale .p.én'-eS:?o
| switoh
Ink-4 m™wo-wole PEy ~85 .90
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Ink=6 warer switeh 28u-c§ 11
‘% four nosition
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gwitch
NE=-7 Two=-n0le ?‘?’*H-cs-.?()
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fIR-8 veofer Fviteh ?Buoeg.. 11 .
i four nnsition
¢ molg
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l
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s 80 - o o T seyeef,o2 .
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| R126 Fired resistor - BC~0.5 1 mepohm $104
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